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CHAPTER I. INTRODUCTION 
Background 
The Republic of China (ROC, also Taiwan) was founded in 1911 and 
moved its seat of government from mainland China to the island of Taiwan in 
1949. Situated in the far western Pacific, Taiwan covers an area of 36,000 
square kilometers (about 0.38 percent of the area of the United States, or 
40 percent of the area of Iowa) and has a population of 20 million. Its 
population density of 556 persons per square kilometer is one of the 
largest in the world and more than 20 times the population density of the 
U.S. The absence of rich natural resources mandates that the Taiwanese 
workforce be highly productive; hence, a comprehensive education is needed 
to develop the current population's productive abilities (Lee, 1990). 
A graphic summary of the economic development plans, the industrial 
structure, and the vocational education curriculum of Taiwan appears in 
Figure 1. 
Economic development and industrial structure 
Economic planning was introduced with the ROC's first four-year plan 
in 1953. Until 1960, these plans placed emphasis on agriculture. At the 
same time, labor-intensive import-substituting industries were developed to 
conserve foreign exchange and to provide additional job opportunities. 
At the beginning of the 1960s, the Statute for the Encouragement of 
Investment was enacted to attract foreign as well as domestic capital to 
key industries. Export-oriented industries, designed to take advantage of 
low-cost labor, began to move gradually into world markets. In the 1970s, 
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Economic Plans Industrial Structure Vocational Education 
Long-Term 
Economic Plans 
(1974-1990) 
Six Four-Year 
Economic Development 
Plans (1953-1977) 
Six-Year National 
Development Plan 
(1990-1996) 
Cluster-Based 
Vocational Curriculum 
(1986-Present) 
United Trade 
Training Curriculum 
(1955-1988) 
Agriculture 
Industry 
(Labor-intensive Industry) 
Heavy Industry & High Technology 
(Technological and Capital-
intensive Industry) 
Figure 1. The relationship among economic plans, industrial structure, and 
the vocational education curriculum in Taiwan 
the economy entered a new stage of development, with governmental policies 
calling for a gradual shift to basic and to heavy industries. 
The 1980s saw increased development of technology-intensive 
industries. Production technology and management was upgraded to offset 
rising labor costs, whereas labor-intensive industries were encouraged to 
automate production processes and to develop increasingly modern and 
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efficient managerial skills. In the meantime, to provide the highly 
trained manpower needed for this restructuring, educational institutions 
were to place even greater emphasis on science and technology (CEPD, 1988). 
Extraordinarily rapid economic growth and an unprecedented increase 
in GNP (per capital gross national product had risen from US $96.00 in 1951 
to US $7,000.00 in 1990) have won Taiwan the praise of many countries and 
have made it a model for other developing nations. Taiwan's furniture 
industry played an important role in the country's economic growth; in 
fact, a fourth of the export furniture in the world is made in Taiwan (Hou, 
1986; Hong, 1984). In 1980, as a result of economic competition from other 
developing countries, Taiwan's economic situation changed rapidly. To meet 
the challenge of the international marketplace, the government attempted to 
improve the competitiveness of Taiwan's industries by developing capital-
and technology-intensive industries to replace labor-intensive ones. 
According to the government publication, "The long-term economic outlook 
for Taiwan" (CEPD, 1974), the development of both heavy industry and high 
technology was emphasized from 1974 to 1990. 
Over the past 40 years, Taiwan has experienced remarkable economic 
success and a spectacular rise in its standard of living. More recently, 
however, amid rising prosperity and affluence, there have been signs of 
imbalance and dislocation. But these economic imbalances and social 
dislocations are largely the result of insufficient investment in 
infrastructural software and hardware, especially in the areas of 
transportation, culture, and education. 
Development in these areas has failed to keep pace with economic 
development. Thus, there is a need for comprehensive, integrated planning 
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to accelerate the modernization process. The Six-year National Development 
Plan, a comprehensive, forward-looking blueprint for national development, 
addresses this need (Government Information Office, 1991). 
The Six-year Plan will strengthen R&D, promote production automation, 
upgrading product quality, etc., all major priorities in industrial 
development. Annual industrial growth is predicted to average 6.9 percent, 
with manufacturing expanding by 6.5 percent per year. There will be 
considerable improvement in the industrial structure, with heavy 
industries, usually capital- and technology-intensive, increasing their 
share of total manufacturing output from 56.2 percent in 1990 to 62.0 
percent by 1996. The share of light industries, usually labor-intensive 
declined from 43.8 percent to 38.0 percent. The basic policies for 
industrial development are as follows: 
• Strengthen R&D and promote key technologies essential to the 
development of industries. 
• Apply modern technology to traditional industries to raise 
productivity, lower production costs, and improve product quality. 
The Six-year National Development Plan is concerned with economic 
growth and with upgrading the overall quality of national life, giving 
special attention to industry and education. Through this plan, the ROC 
will rebuild social and economic order and promote balanced change so as to 
attain developed nation status. 
Industrial-vocational education 
In Taiwan, an industrial-vocational education is the primary method 
of preparation for entry-level skilled industrial work. Since 1953, Taiwan 
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has had six four-year economic-development plans, which have changed 
Taiwan's economic structure from one agriculturally to industrially based. 
To supply the tremendous number of skilled workers needed to reform the 
country's economic structure, the United Trade Training Curricula suggested 
by the government of the United States of America was announced by the 
Ministry of Education, R.O.C. in 1955 and implemented in industrial 
vocational senior high schools more than 30 years ago. Since then, 
industrial vocational education has played an important role in the 
development of manpower resources in Taiwan (Chung, 1991). 
According to both the long-term economic plan from 1974 to 1990 and 
to the six-year national development plan from 1990 to 1996, industrial 
structure did emphasize heavy industry and high technology. Obviously, 
skilled workers with a thorough understanding of high technology were 
needed. Amending the curricular standards and thus the output from 
industrial vocational education programs became necessary to meet the needs 
of industrial development. 
Seven years ago, in 1986, the Ministry of Education changed the 
industrial vocational education curricular standards in order to affect 
improvement in the economic structure of Taiwan. Part of the change 
involved implementation of a new cluster-based vocational curriculum 
(Maley, 1975). According to the Ministry of Education (1986), Industrial 
Vocational Education Curriculum Standards, there are five occupational-
group clusters: mechanical, electrical and electronic, chemical, and 
industrial arts, and construction. The construction group is subdivided 
into five departments: building, architectural design, woodworking, 
construction surveying, and plumbing & pipefitting. Table 1 shows a model 
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of the new curricula. The question arises as to how the occupational 
clusters as well as the departments within clusters were chosen. In 
keeping with the method developed by Maley (1975), Tien (1990) identified 
occupational clusters by referring to the Dictionary of Occupational 
Titles, the Classified Index of Occupations and Industries, and the 
International Standard Classifications of Occupations. The purpose of 
referring to so many sources was to avoid bias when identifying clusters 
and departments. 
Although the woodworking department is listed as one of the 
construction divisions, and although its courses and contents have been 
included in the curricular standards promulgated for industrial vocational 
Table 1. A model of occupational group clusters curricula in Taiwan 
Mechanical 
group 
Electrical & 
electric group 
Construction 
group 
Chemical 
group 
Industrial 
Arts group 
Machine work Electrical 
power work 
Construction 
building 
Chemical 
work 
Printing 
work 
Foundry work Electrical 
control work 
Architectural 
design 
Industrial 
Arts work 
Auto repair Refrigerating 
& air 
conditioning 
work 
Woodworking 
Construction 
surveying 
Sheetmetal 
work 
Electronic 
work 
Information 
work 
Plumbing & 
pipefitting 
The curriculum standard in industrial-vocational senior high schools 
(Ministry of Education, 1986) 
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senior high schools, no research was performed before the new curricula 
were implemented. Since technology has developed rapidly in the past 
decade and will likely continue to do so, evaluating curricula in terms of 
its ability to meet the needs of future industry is important. 
The purpose of vocational education programs is to help individuals 
obtain employment. Further investigation into the types of skills and 
knowledge required for woodworking-related jobs can help individuals 
choose careers and help curriculum planners discover specific jobs for 
which skill and/or knowledge bases have changed. Such changes should be 
taken into account when amending curricular standards. 
Statement of the Problem 
The woodworking industry has made a noteworthy contribution to 
industrial/economic development in Taiwan. By comparing the job content of 
woodworking to the job descriptions listed in the Dictionary of 
Occupational Titles (1965) and those listed in the Classified Index of 
Occupations and Industries (1987), it becomes evident that many occupations 
are related to the woodworking industry. Among these are cabinet making, 
interior decorating, and carpentry. 
Because the woodworking industry includes many occupations, two 
problem statements are germane: 
1. How best can the occupation be described? Should it be labeled as 
one of the departments in the construction cluster, or should it be made a 
cluster by itself? Perhaps it should be only a training unit under a 
specific occupational cluster. All these possibilities have been debated 
by teachers, industrialists, and curriculum specialists for years. 
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Clearly, many complaints and recommendations have been made by 
vocational/technical educators since the new curricula were implemented 
seven years ago, a fact, indicating that the curricula have some weaknesses 
(Tien, 1990). 
2. The most significant reason for these weaknesses lie in the subject 
matter chosen, the types of skills emphasized, and the experiences 
acquired. Consideration of these questions will influence the development 
of the woodworking industry in Taiwan, the nation's economy, and the career 
development of individuals. 
It is therefore important to continue to evaluate the woodworking 
curriculum according to the competencies required by the industry. The 
current study will use a needs-assessment process to compare the competence 
required in the woodworking industry with the type of ski 11/knowledge 
taught in industrial vocational senior high schools in Taiwan. 
Purpose of the Study 
The central purposes of this study are to determine the critical 
competencies required for employment in woodworking industries and to 
determine the degree of congruence between competencies required for 
employment and competencies being taught within vocational industrial 
senior high schools. 
Questions of the Study 
This study seeks answers to ten major questions: 
1. Are there differences in terms of skills perceived as necessary among 
woodworking occupations? 
2. Are there differences in types of knowledge perceived as necessary 
among woodworking occupations? 
3. Are there differences in perceptions among the respondents of 
woodworking occupations and teachers regarding the content of skills 
needed? 
4. Are there differences in perceptions among the respondents of 
woodworking occupations and teachers regarding the contents of 
knowledge needed? 
5. Are there differences in terms of necessary woodworking skills, as 
perceived by teachers, supervisors, and skilled workers? 
6. Are there differences in types of necessary woodworking knowledge, as 
perceived by teachers, supervisors, and skilled workers? 
7. Do members of different occupations perceive as different skills, 
necessary for the woodworking industry and those taught in the 
industrial-vocational senior high schools? 
8. Do members of different occupations perceive as different, those the 
knowledge necessary for the woodworking industry and those taught in 
the industrial-vocational senior high schools? 
9. Are there correlations between different terms of skills in 
woodworking occupations? 
10. Are there correlations between different terms of knowledge in 
woodworking occupations? 
Research Hypotheses 
Based on the foregoing research questions, null hypotheses were 
formulated to address the research questions of the study: 
Hypothesis 1: There are no significant differences in terms of woodworking 
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skills perceived as necessary among woodworking occupations? 
Ho: IJ^ = fJ2 = //a, and 
H,: at least two fj's are different, 
where 1 = cabinet makers, 
2 = interior decorators, 
3 = carpenters. 
Hypothesis 2: There are no significant differences in types of knowledge 
perceived as necessary among woodworking occupation? 
Ho: fJ^ = fJ2 = //3, and 
Hg: at least tm/j's are different, 
where 1 = cabinet makers, 
2 = interior decorators, 
3 = carpenters. 
Hypothesis 3: There are no significant differences in perceptions among 
the respondents of woodworking occupations and teachers regarding the 
content of skills needed? 
Ho: ~  P 2  ~  and 
H.: at least two //'s are different, 
where 1 = cabinet makers, 
2 = interior decorators, 
3 = carpenters, 
4 = teachers. 
Hypothesis 4: There are no significant differences in perceptions among 
the respondents of woodworking occupations and teachers regarding the 
content of knowledge required? 
H,: at least two / j ' s  are different, 
where 1 = cabinet makers, 
2 = interior decorators, 
3 = carpenters, 
4 = teachers. 
Hypothesis 5; There are no significant differences in terms of necessary 
woodworking skills, as perceived by teachers, supervisors, and skilled 
workers. 
Ho: fJy = //% = /J3, and 
H,: at least two j j ' s  are different, 
where 1 = teachers, 
2 = supervisors, 
3 = skilled workers. 
Hypothesis 6: There are no significant differences in types of necessary 
woodworking knowledge, as perceived by teachers, supervisors, and skilled 
workers. 
Ho: //i = fJ2 = /Jay and 
H.: at least two/y's are different, 
where 1 = teachers, 
2 = supervisors, 
3 = skilled workers. 
Hypothesis 7; Cabinet makers, interior decorators, carpenters, and 
teachers perceived no significant difference between the skills necessary 
for the woodworking industry and those taught in the industrial-vocational 
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senior high schools. 
Ho: = //2, and H.: //i /J2 
where fj^ represents the score for the skills needed and yt/j 
represents the score for the skills taught. 
Hypothesis 8: Members of different occupations perceive no significant 
difference between the knowledge necessary for the woodworking industry and 
those taught in industrial-vocational senior high schools. 
Ho: = /J2> and H.: /j^ pz//; 
where fj^ presents the score for the knowledge needed and //g 
represents the score for the knowledge taught. 
Hypothesis 9: There are no significant correlations between different 
terms of skills in woodworking occupations. 
Hq: Pij = 0, and 
H,: Ai ^ 0 
i = 1, 2, 3, ... , 
j ~ 1» 2, 3, ..., 
and i ^ j where i and j are different skills. 
Hypothesis 10; There are no significant correlations between different 
types of knowledge in woodworking occupations. 
Ho: Pij = 0, and 
H.: P\i ^ 0 
i  = 1 ,  2 ,  3 ,  . . .  ,  
j = 1, 2, 3, ..., 
and i 9^ j where i and j are different knowledge. 
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Assumptions of the Study 
A number of assumptions were made in the design of this study: 
1. The common courses, fundamental courses, and professional 
fundamental courses in the Curriculum Standards of the R.O.C. 
are necessary. This study considered only the woodworking 
related courses and selected courses, in terms of knowledge and 
skills taught. 
2. The educational objectives announced by the Ministry of 
Education for the woodworking department are appropriate and 
will lead to students, being employable at the entry level. 
3. Respondents are familiar with the woodworking competencies 
taught in schools and required in industry. 
4. Respondents accurately represented the tasks they performed. 
5. Respondents and companies for whom they work are representative 
also of persons and companies not participating in the research. 
Limitations of the Study 
A number of limitations are inherent in the design of this study: 
1. The competencies proposed are meant for the three domains of learning: 
psychomotor, cognitive, and affective. The affective domain is 
considered closely linked to the other two domains. In this study, 
competencies in only two domains, namely the psychomotor and the 
cognitive were surveyed. 
2. The sample was drawn from two groups; 
a. all teachers of woodworking departments in industrial/vocational 
senior high schools in Taiwan, and 
14 
b. skilled workers and supervisors having graduated from woodworking 
departments in industrial/vocational senior high schools, who were 
working in woodworking-related factories. 
3. The competency scope of the woodworking occupations in this study was 
drawn from woodworking related courses and skills required by the 
Ministry of Education, R.O.C. 
4. The results of this study are generalizable to the woodworking 
departments in industrial/vocational senior high schools and to the 
woodworking industry in Taiwan. 
Definitions of Terms 
The following definitions are presented to clarify their use and 
meaning in this study. 
Cabinet making; Occupation involving construction and repair of wooden 
articles such as store fixtures, office equipment, cabinets, and high-grade 
furniture; use of woodworking machines and handtools, and study of 
blueprints or drawings articles to be made (Dictionary of Occupational 
Titles. 1965). 
Carpentry; Occupation involving construction and repair of structural 
woodwork and equipment in an establishment; working from blueprints, 
drawings, or oral instructions; buildings, repairing, and installing 
counters, cabinets, benches, partitions, floors, doors, building framework, 
and trim; and using carpenter's handtools and power tools (Dictionary of 
Occupational Titles. 1965). 
Cluster; A number of similar items growing or close together in a group 
(Longman Dictionary of Contemporary English. 1987). 
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Cluster concept: A form of vocational education that prepares the 
individual to enter into gainful employment in a number of occupations that 
have sufficient commonalities in terms of human requirements and job 
descriptions to permit a great degree of mobility within, as well as 
relatively easy job entry into, the occupations associated with each 
cluster (Maley, 1975). 
Cluster family: Occupations logically related to one another as a result 
of the similarity of task performed, of concepts employed, or of services 
provided by persons functioning as a part of these occupations (Maley, 
1975). 
Common courses: The courses announced by the Ministry of Education, 
R.O.C., and general for all students. All students should take these 
courses, for instance, English, Chinese, and Physical Education during the 
school years, (CSIVSHS, 1986). 
Curricular Standards: Standards pertaining to educational purposes, 
educational objectives, subjects taught, and subject credits, as announced 
by the Ministry of Education, R.O.C. All teachers or administrators should 
use these standards in developing curricula (CSIVSHS, 1986). 
Fundamental courses: The courses announced by the Ministry of Education, 
R.O.C. as fundamental at the industrial/vocational senior high school 
level. For instances, all students should take courses such as physics, 
chemistry, and introduction to computers (CSIVSHS, 1986). 
Interior Decoration: Occupations involving constructing portable 
installations according to specification; woodworking power tools; 
installing booths, exhibits, displays, carpets, and drapes, as guided by 
floor plans; and arranging installations, furniture, and other accessories 
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in positions shown in prepared sketches. 
Woodworkino-related courses: The courses which were selected by the 
Ministry of Education, R.O.C., and offered to students belonging to 
woodworking departments in industrial/vocational senior high schools. All 
students studying in such departments should take these courses (CSIVSHS, 
1986). 
Woodworking-related industries: Industries, such as carpentry, joinery, 
decorating, and cabinet making, in which woodworking activities are 
performed by skilled workers and among which tasks are similar. 
Woodworking-related occupations: Occupations in which woodworking skills 
and knowledge are used. 
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CHAPTER II. LITERATURE REVIEW 
In this chapter, the literature and previous research related to the 
present study are reviewed. The review focuses on the following: 
1. Curriculum theory and development; 
2. Curriculum evaluation; 
3. Curriculum development in vocational education; 
4. Occupational clusters for vocational education; 
5. Competency based vocational education; 
6. Woodworking instructional content in the United States; 
7. Woodworking education in Taiwan; and 
8. Summary. 
A discussion of how the literature reviewed relates to the present 
study and a summary of the review is provided at the end of the chapter. 
Curriculum Theory and Development 
Curriculum theory 
Educational planning for all ages, must address the serious question 
as to how the complex educational process can contribute to the realization 
of human potential in any society (Wolansky, 1992). Taba (1962) stated, 
"Those who work in curriculum development need to look closely at the path 
they have been following in order to see more clearly where it is leading, 
and to chart the possibilities for future ends" (p. v). 
Taba argued further that it is especially important that the 
theoretical aspects of curriculum development be re-examined because of the 
strong tendency to assume that the theoretical foundations of our current 
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curriculum are sound and that the difficulties occur chiefly in translating 
theory into practice. 
A need for the development of theory and practice together with 
practice exists and good practice and good theory are interdependent. 
Therefore, Pierce stated (Cited in Beauchamp, 1975) that "Field experience 
should be the chief basis both for the application of established theory 
and the development of new theory" (p. 21). 
McCutcheon (1985) noted that there was a big gap existing between 
theory and practice in curriculum work. To narrow the gap, there were a 
great deal of problems: problems of what to teach; how to organize it; how 
to engender continuity, integration, and coherence in curriculum; how to 
discern what is being learned in classrooms; how to write materials that 
people can and will use; and how to develop theories that are appropriate 
and significant in facilitating an understanding of curriculum matters. 
Wolansky (1992) stated that principles and particularly theories 
regarding the nature of the individual, the nature of learning, the goals 
of one's culture, and the role of the individual in that culture are 
derived from philosophy and psychology. Theories of child development and 
philosophical assumptions about human nature all influence education. 
Even today with much experimentation and years of developmental work, 
we still encounter difficulty in isolating and experimenting with specific 
parts of a curriculum which clearly signify improvement in outcomes. 
Figure 2 shows an examination of the Zais (1976) eclectic model. At 
the very base, it becomes clear that a curriculum is rooted in 
philosophical assumptions acceptable to society. As a starting point, the 
curriculum developer needs to be cognizant of what philosophical 
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Figure 2. Zais Eclectic Model (Zais, 1976, p. 97) 
assumptions undergird or support the educational system. 
Taba (1962) also defined curriculum as, "The total effort of the 
school to bring about desired outcomes in school and out-of-school 
situations" (p. 2). Taba also stated that, "Curriculum is a way of 
preparing young people to participate as productive members of their 
culture" (p. 9). 
Wolansky (1992) pointed out that in making curriculum choices one 
criterion would include the nature of knowledge. What unique contributions 
can be derived and from the discipline from which the content of curriculum 
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is derived? A technological culture may require a greater development in 
scientific knowledge and skills than does a non-technical culture. 
The nature of knowledge, its selection and scope constitute critical 
decisions. Society and culture require a critical analysis if the aims, 
selection of content, learning activities and outcomes are to be rightfully 
stressed. What does society value, what does society want to perpetuate, 
and what does it want to change are important considerations. 
The individual is very important if one wishes to enable the individual to 
attain one's potential. What is known about the developmental process, the 
career development process, student aptitudes, differences, interests, and 
tendencies? Some recognition of individuals generally leads to different 
curricula after primary schooling. Learning theories all rest on the 
concept of human behavior. 
Although a number of instructional technologists and designers 
extended curriculum theory into practice, the scientific approach is still 
the major approach to curriculum work in the actual planning of school 
curriculum, MacDonald (1977), from the viewpoint of a scientist, 
suggested that there are three types of curriculum theory: a) control; 
b) hermeneutic; and c) critical. 
MacDonald explained that control theories focus on practice. The 
curriculum development process of control theorists is based on the linear-
expert model. That is, curriculum development begins with specific goals, 
moves to content and learning activities, and culminates with evaluation. 
Hermeneutic theory emphasizes ideas and thoughts. Hermeneutic theories 
provide new viewpoints, perspectives, and interpretations of the human 
condition. Critical theory deals with both perspective and practice, and 
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with both understanding and control. Critical theorists focus on the 
dialectical relationship between theory and what is practical. 
Curriculum development 
Educators in general accept the fact that it is necessary to move 
toward a society of life-long learning. It is clear, that advanced 
societies require extended periods of educational learning. Wolansky 
(1992) purported that educators must recognize the importance of 
interpersonal and social climates in the schools, and the kind of 
developmental maturity that is necessary to students' success. 
Ausubel discussed (cited in Wolansky, 1992) students' readiness --
the optimum age at which learning experiences should not be postponed as it 
would reduce the amount and complexity of subject matter that can be 
mastered in a designated period of schooling. Maturation and readiness 
(previous learning) contribute to an organism's readiness to cope with new 
experience. Individual differences and cultural expectations influence a 
learner's readiness. 
The issue of depth vs. breadth is another consideration. It is 
necessary to have mastery of the fundamentals, and yet breadth gives the 
students the opportunity to acquire a wider knowledge of the technical 
subjects. They must learn the three R's as well as the fundamentals of the 
technical courses and still have some time to experience and perform 
skills. 
The question is, at what point in providing breadth do teachers 
sacrifice essential fundamentals? Yet breadth, also provides for the scope 
of human abilities. The wider the range of stimulation to which students 
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are exposed, the greater the chances that potentialities in the student and 
within the group will be brought forth. Breadth also provides a greater 
opportunity for success. 
Wolansky (1992) stated that it is important for vocational educators 
to consider in curriculum what constitutes the appropriate breadth and 
depth of courses, sometimes referred to as diversity of course offerings as 
opposed to limited choices. The use of levels and scope of content may 
have a different focus, thus providing for different levels of ability, 
interests, and student goals. 
Curriculum developers have to be concerned with the longterm 
acquisition of usable bodies of knowledge and intellectual skills, motor 
skills, and the development of the ability to think creatively, 
systematically, and independently. How curriculum developers and teachers 
organize, sequence, and present learning experiences, their degree of 
meaning to the student, and a relative balance between conceptual, 
psychomotor, and affective learning will determine their educational 
orientation. 
Forms of curriculum development can be grouped and classified in a 
variety of ways. Klein (1986) believed that the majority of curriculum 
scholars have advocated the three most commonly used school curricula: 
subject-centered, societal-centered, and individual-centered. Based on the 
needs of organization reform in the educational system or needs to improve 
the quality of learning, the Center for Educational Research and Innovation 
of the Organization of Economic Cooperation and Development (OECD, 1975) 
labeled two categories: system-based and subject-based curriculum 
development. Within the same concept, Tyler (1949) identified three data 
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sources which must be used in curriculum development: society, student, 
and subject matter. These three data sources have historically stimulated 
alternative conceptions of curriculum and the development of different 
curriculum designs. 
Tyler's work (1949) raised four fundamental questions related to 
curriculum development: 
1. What educational purposes should the school seek to attain? 
2. What educational experiences can be provided that are likely to 
attain their purposes? 
3. How can these educational experiences be effectively organized? 
4. How can one determine if these purposes are being attained? 
Another analysis of curriculum development theories was undertaken by 
Doll (1986) who identified five curriculum designs. The first type of 
curriculum design dealt with specific competencies. The rationale for this 
approach was that Doll did not believe specific competencies should be the 
basis of learning activities in the curriculum domains of personal 
development and human relations. 
The second curriculum design identified and focused upon disciplines 
or subjects. This approach was based on bodies of knowledge that are 
presented as subjects or disciplines. It was an easy way to provide 
curriculum from which to organize the school. A problem with this approach 
is the tendency in curriculum development to create "subjects." 
The third curriculum design identified and focused on social 
activities and problems. A curriculum developed on this basis would fall 
into one of three classifications: a) the social functions or areas of 
social living or persistent life situations' approaches; b) the theory that 
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the curriculum should be organized around aspects-or problems of the 
community or school; or c) the social action or reconstruction theories. 
The fourth curriculum design focused on process skills. This 
approach was based on the processes by which students learn. This 
curriculum design emphasized that people who are process-oriented are able 
to handle themselves better in situations where specific bits of knowledge 
are useless. 
The last curriculum design focused on individual needs and interests. 
This approach was based on activities which utilized student interests and 
human needs. In designing a framework of curriculum development Hunkins 
and Ornstein (1988) stated, 
Horizontal organization engages the curriculum worker with the 
concepts of scope and integration, that is, the side-by-side 
arrangements of curriculum components. Scope specifically deals with 
the breadth and depth of content. Integration emphasizes the 
"blending" of various content topics and themes. Vertical 
organization centers on the concepts of sequence and continuity. 
Sequence is the arranging of curricular elements through some 
particular logic either psychological principles, social traditions, 
of internal logic of the subject matter itself. Continuity deals 
with the vertical manipulation or repetition of curriculum 
components, (p. 52) 
Curriculum concepts that deal with both vertical and horizontal 
relations are balance and articulation. Hunkins and Ornstein (1988) 
indicated, "Balance refers to assigning the appropriate weight to each 
aspect of the curriculum design" (p. 52). They stated, "A balanced 
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curriculum is one in which students have opportunities to master knowledge 
and to internalize and utilize it in ways that are appropriate for their 
personal, social, and intellectual goals" (p. 52). 
Curriculum framework rather than theory serves as a workable 
structure to accommodate changes in content as new development and insights 
emerge. Two curriculum frameworks are presented as follows: 
ITECO Curriculum Development Model HCDM) 
According to this model, the framework is divided into six processes 
to develop a curriculum: Research, Development, Production, Validation, 
Installation, and Client (Figure 3). 
In the research stage, the developer conducts humanpower analysis, 
job task analysis, and instructional analysis to obtain the main knowledge 
and skills of a job, consequently to determine the curriculum outline. 
To design technical & visual information, integrate content, artwork 
& transition, development text & illustrations, and perform developmental 
testing are the main components in the development stage. Through these 
steps, the curriculum will become a practical body instead of a compilation 
of ideas. 
The next stage is production. The purpose of this stage is to 
produce camera-ready materials, perform a quality control review, and 
reproduce & ship materials. In the validation stage with follows, the 
main steps for development are: integrate logistical support, field test 
materials, evaluate effectiveness, and revise materials. 
After validation, the curriculum developers need to work on the 
installation, and delivery of validated materials, then to hold in-services 
26 
ITECO CURRICULUM DEVELOPMENT MODEL i ICDM) (TECO 
M 
CLIENT 
1\ 
Autiiarizn Scop* 
of Work 
Provida Loqittieal 
Support 
Btceivtj FinW Praductlil 
INSTALLATION 
Miw Validacod 
Mitarialt 
ln-S«rvie« UtilUition of 
Mttniils 
Monitor Mrariil Uag* 
tIF 
VALIDATION 
Inttqran Logistical 
Support 
Field Tot Mittftill 
Eyilura Effietivtntn 
Rtvin Mitarialt 
m# 
<> 
RESEARCH 
Conduct Manpower 
Analyiis 
Conduct Job Task 
Analysis 
Parform Instructional 
Analysis 
DEVELOPMENT 
Oasign Tachnicai & 
Visual Information 
Intagratm Contant. 
Artwork & Translation 
Dawlop Taxt & 
Ulustrationi 
Perform Oavalopnitnal 
Temng 
PRODUCTION 
PrtMhica Camera-Ready 
Mechanicals . 
Perform Quality Control û 
Review  ^
Reproduce & Ship 
Materials 
;a 
Figure 3. ITECO Curriculum Development Model (ICDM) (Kline, 1984, p. 4) 
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for utilization of materials and to monitor material usage. 
The final stage takes place when the client authorizes the scope of 
work. The purpose is to provide logistical support and receive the final 
product(s). 
Throughout this framework, the feedback function needs to operate 
between the research, development, validation, installation, and the client 
stages. Therefore, each stage should receive feedback responses from real 
situations and work to continue to improve the curriculum. 
Curriculum development model: Finch & Crunkilton 
Finch & Crunkliton (1989) developed a curriculum framework consisting 
of three main processes: a) planning the curriculum; b) establishing 
curriculum content; and c) implementing the curriculum. 
In the stage of planning the curriculum, the curriculum developer 
needs to establish a decision-making process and to collect and assess 
school-related and community-related data. 
The stage of establishing curriculum content is initiated to utilize 
strategies to determine content, make curriculum content decisions, and 
develop curriculum goals and objectives. 
The last stage is implementing the curriculum. In this stage, the 
developer needs to identify and select materials, develop materials, 
initiate competency-based education, and evaluate the curriculum. 
Factors influencing curriculum development 
Poland (1975) recognized that manpower planning is one of the most 
important forces affecting curriculum design in vocational education. In 
finding and closing the gaps between manpower planning and curriculum 
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construction, Poland stated that the curriculum designer must be cognizant 
of current public resources, current and future job trends, and the means 
and methods available for curriculum construction. 
Ohanneson & Vanghan (1975) stated that employment data for each 
occupational category reflect (1) current employment; (2) anticipated 
industrial growth; and (3) personnel replacements. For any specific 
occupational cluster, supply can be subtracted from demand to determine the 
net training need. District vocational planners can feed net training need 
data on any of the occupational clusters for occupational advisory 
committees to help them in the selection, review, and evaluation of 
programs. 
Ohanneson noted that this type of quantitative information was 
gathered on more than 150 training programs in the county, and has been 
used in the following ways: 
1. Determine local needs for both vocational and manpower programs. 
2. Determine occupational categories for which mini surveys are needed. 
3. Set priorities for regional occupational programs. 
4. Provide more up-to-date inservice information for counselors. 
5. Provide career information of a more specific nature for students and 
parents. 
Skinkle (1984) emphasized the use of advisory committees which "Have 
the capacity to provide insightful, up-to-date, detailed information for 
program development and improvement" (p. 198). To remain current, Skinkle 
suggested: 
It should be noted that after developing the initial competency list 
for a training program, it is desirable to update the list 
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periodically, perhaps yearly. It is also important to continue the 
active involvement of the advisory committee with the program. If 
this group meets four times a year, one of the meetings could be 
devoted to reviewing the competency list to determine if there are 
new technological changes that need to be incorporated into the 
curriculum, (p. 198) 
Establishing curriculum content 
Content in terms of key organizers or ideas, concepts, principles, 
laws, and other forms of information is essential for every technical 
subject and continues to expand with more complex technologies. What 
should be the content of knowledge and skills for a high school curriculum? 
Some leaders contend that knowledge should be derived from industry, others 
feel it should be derived from Technology. 
Still others argue that content should be based on praxiology, the 
production of goods and services for the benefit of humans. However, some 
agree to subscribe to identifying key concepts and principles in given 
technological clusters which have survival value. Depending on which 
sources of content are agreed upon, this will alter the decision-making 
process. If one elects industry as the prime source of content, then the 
content will be more productive and material-oriented as well as 
organizationally based. If technology is accepted, it becomes more 
knowledge and process-oriented (Wolansky, 1992). 
Once the sources of content are agreed upon, one still has to create 
taxonomies to organize the content. There are several other important 
factors related to organizing content. The scope and sequence needs to be 
30 
specified. Specifying what is to be taught at a particular grade level 
(scope) needs to be followed by the consideration when it is to be taught 
(sequence). Tyler (1974) listed three criteria for effective content: a) 
organization or continuity -- meaning a vertical reiteration of major 
curriculum elements or scientific principles; b) sequence -- denoting 
progressive development of understanding, skill or attitude; and c) 
integration -- referring to the horizontal relationship of curriculum 
experiences to provide a unified view. For example, one may teach how to 
calculate resistance in a circuit and then have a student design a circuit 
with specific resistance values. 
In organizing the content to formulate a curriculum there are a 
number of steps that a teacher follows. Taba (1962) listed these steps: 
1. Diagnosis of needs. 
2. Formulation of objectives. 
3. Selection of content. 
4. Organization of content. 
5. Selection of learning experiences. 
6. Organization of learning experiences. 
7. Determination of what to evaluate and of the ways and means of 
doing it. (p. 12) 
Barton (1984) on the other hand, created an eight-step model: 
1. Identification of school goals. 
2. Creation of subject goals. 
3. Creation of content scope and sequence charts. 
4. Identification of competencies. 
5. Creation and compilation of curriculum guides. 
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6. Identification of instructional objectives. 
7. Curriculum evaluation. 
8. Curriculum revision. 
These guidelines help teachers to organize courses which exhibit 
consistency and continuity. Teachers need to be able to make decisions 
based on theories of learning, the nature of knowledge, cultural 
orientation, individual development, and philosophical assumptions. 
Task analysis 
Smith (1982) stated (cited in Wolansky, 1992) that the content of 
educational and occupational training curricula was more of a guessing game 
than of scientific research. Smith was also critical of the Task Analysis 
Approach and said, "Task analysts are more concerned with what gets done on 
the job than on the identification of the relevant skills, and knowledge 
required by the person who does the job" (p. 3). 
Mager and Beach (1984), in their textbook, Developing Vocational 
Education Instruction, offered a practical suggestion on course 
development. The first step describes, in general terms, that which 
someone does when performing the job. The second step describes job 
performance in finer detail, listing each of the tasks of which 
the job is composed and describing the steps in each of these tasks 
(task analysis). Third, a simple task listing sheet is presented, with 
columns for the task statement, frequency of performance, importance, and 
learning difficulty. This technique of using three criteria measurements 
with each task statement was adapted for use in the present research 
instrument. 
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Herschbach (1976), in an article on deriving instructional content, 
advised, analysis of the job focussed us primarily on task and task 
elements involved in work activity . The objective is to dissect job 
activity into different skill and knowledge components in order to identify 
training content, "...the purpose of the task inventory step is to collect 
background information and develop a differentiated list of significant 
task performed by incumbent workers" (p. 53). 
After the task inventory step is completed, the next step in content 
development should be to describe the actions, conditions, standards, and 
contingencies of job performance. Task analysis is one of the strategies 
used to determine curriculum content. It focuses on the identification and 
verification of tasks performed by workers in a certain occupation. Its 
procedures enable curriculum developers to produce objective data related 
to worker tasks. The basic steps include reviewing relevant literature, 
developing an occupational inventory, selecting a worker sample, 
administering the inventory, and analyzing the collected information. 
One of the criticisms of task analysis is that it is more concerned 
with what gets done on the job rather than on the identification of the 
relevant skills and knowledge required by the person who does the job. 
From the process of task analysis (Figure 4), it is easy to obtain 
information that workers actually must do in their job, and need to be 
considered in the curriculum development. Vocational education curricula 
must respond to labor market needs. This means: a) determining what the 
current and projected needs of the particular occupational categories are; 
b) knowing the numbers of students the present programs are preparing; and 
c) approximating what is the net need for graduates in each category. In 
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addition, one has to consider both private and public school program 
production of graduates. 
Perhaps the most valuable principle in identifying competencies is to 
match the skills taught that are necessary to progress to the next skill or 
to perform at the entry level. Another important principle to consider is 
that unused skills are rapidly extinguished through time. 
End analysis 
Review above steps 
List all job tasks 
Specify the tasks for a job 
Interview/observe job incumbents 
List each step in performing the tasks 
Describe what is done under 
what conditions 
Identify any special conditions 
for each task 
For each task record its frequency 
importance and difficulty 
Figure 4. Vocational task analysis (Mager, & Beach, 1984, p. 4) 
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Performance/competency based learning relies on task analysis to ensure 
that relevant skills and knowledge required by the person who does a 
particular job are acquired. The major problem is to obtain and analyze 
data on actual job skill requirements. Even this problem has its 
limitation for reasons due to the nature of the changes within a job 
resulting in skills and knowledge which may not be appropriate. 
For any job, there generally are a number of tasks, a large number of 
sub-tasks, and a still larger number of skill and knowledge requirements. 
Smith (1980) reported (cited in Wolansky, 1992) that if one examines a 
variety of jobs, it soon becomes apparent that the lists of tasks and sub-
tasks quickly become extremely large while the list of knowledge and skill 
requirements only marginally increases. 
While the tasks across occupations may reveal limited similarities, 
one discovers high degrees of commonalities between many jobs. This 
finding serves as a justification for preparing individuals in high schools 
for a family or cluster of occupations rather than for specific jobs. 
Skills and knowledge derived from technological clusters prepares workers 
to adapt to changes in technology and enhance their working careers. 
Ultimately, the tasks have to be analyzed in what a worker has to do 
and the skill and knowledge (information, attitude, perception) he/she must 
possess. Zemke (1981) summarized (cited in Wolansky, 1992) when task 
analysis is appropriate for determining content for vocational education 
programs: 
1. Analyzing jobs with high levels of motor performance and low level of 
cognitive performance. 
2. Analyzing those parts of a job that are highly routine. 
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3. Analyzing jobs with high levels of motor performance and for which 
the knowledge/skill components are considered entry level. 
The DACUM approach 
A most useful variant of introspection is the DACUM (Developing A 
CurriculUM) approach, which utilizes some basic ideas associated with 
introspection but shares only a few of its shortcomings. The reason for 
this is that DACUM relies heavily on experts employed in the occupational 
areas to determine curriculum content and allows them to be guided through 
a systematic content determination process. 
DACUM was initially created as a joint effort of the Experimental 
Projects Branch, Canada Department of Manpower and Immigration, and General 
Learning Corporation. The idea was later adopted and used by Nova Scotia 
New Start, Inc. and utilized in the determination of vocational curriculum 
content for disadvantaged adult learners (Adams, 1975). 
Adams stated that DACUM may be defined as, "A single sheet skill 
profile that serves as both a curriculum plan and an evaluation instrument 
for occupational training programs" (p. 24). 
The DACUM approach to curriculum development has some distinct 
advantages: 
1. The committee procedure results in a relatively low development cost. 
2. The time frame for conducting the DACUM activity is quite short and 
perhaps most important. 
3. DACUM enables curriculum content to be derived without academic 
intervention. 
DACUM's advantage over the traditional introspection process is quite 
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clear. The process allows more relevant content to be identified and 
incorporated into a curriculum. At first glance, the DACUM approach 
appears no different from the traditional trade and job analysis process. 
One should note, however, that traditional approaches rely on the 
instructor to determine what the content should be with little direct 
consideration given to input from persons employed in the actual work 
setting. 
Curriculum Evaluation 
There is a growing need to improve research and evaluation methods to 
contribute toward improving teaching and curriculum. Harris (1972) (cited 
in Wolansky, 1992) describes evaluation as the process of judging the 
worth, desirability, effectiveness, or adequacy of something according to a 
definite criteria. 
The Phi Delta Kappa Commission on Evaluation stated that, "Evaluation 
is the process of delineating, collecting, and providing information useful 
for judging decision alternatives" (p. 1). 
Wolansky (1992) stated that it is necessary for us to separate the 
entities being evaluated. Evaluating instruction may mean evaluating 
instructional materials such as texts, modules, multimedia learning 
packages, or specific methods which contribute to achievement. Or it may 
be that the entity is much larger such as evaluating the effectiveness of a 
program. Here student characteristics, program characteristics, intended 
outcomes and actual outcomes are assessed. 
Tyler (1949) devised a rational for developing curriculum and plan of 
instruction, emphasizing the importance of evaluation. Tyler noted that 
evidence obtained from evaluation leads to further consideration of 
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objectives, learning experiences, and organization. When evaluating a 
program it is important to raise critical questions such as: 
1. What will be evaluated? 
2. Why will this entity be evaluated? 
3. How will the data or information be obtained? 
4. For whom are the evaluation results intended? 
5. What resources are available to perform summative valuations? 
Usually evaluation is seen as a means of both understanding an 
educational program and improving it. Tyler saw the need to identify and 
appraise factors in the environment that have a significant influence on 
learning in addition to the planned curriculum and the activities of the 
teacher. The need to evaluate, measure, or describe such matters as 
classroom ethics, the learner's expectations, the teacher's concern for the 
students, and the standards the teacher believes the students can reach, 
are illustrations of some of these environmental factors. 
Tyler also noted that the conception of evaluation has two important 
aspects; a) it must appraise the behavior of the student, and b) it must 
involve more than one appraisal if a change is noted. For example, 
administering a pretest prior to instruction and a post-test after 
instruction should reflect any achievement during the instructional level. 
Wolansky (1992) concluded that it is important for the evaluator(s) 
to examine the statement of objectives, content coverage, relationship of 
test instruments to objectives, extent of content covered, the student's 
previous performance records, the instructional methods employed, the 
attitude of students toward instruction, and what testing or evaluation 
means and instruments are best fitted for instructional assessment. 
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Tvler model to program evaluation 
Tyler (1974) stated, "Evaluation is also an important operation in 
curriculum development" (p. 104). A entire chapter is devoted to this 
topic. The simplest model is to look at the input, process, and output 
(Figure 5). Such a model recognizes that a teacher can control to some 
extent what can transpire in each of these 3 components. 
Once a decision has been made to do a program evaluation then the 
input, process, output and feedback loop can be given further attention. 
Input would include: 
1. The purpose for the evaluation. 
2. What data or information are needed. 
3. What design is appropriate. 
4. What instruments are available. 
5. What added instruments are needed. 
6. Who will be involved to perform the evaluation. 
Process would include: 
1. What procedures are appropriate. 
2. Who will provide data and information. 
3. What analysis is appropriate. 
Input Output 
Feedback 
Process 
Figure 5. Tyler evaluation model (Tyler, 1974) 
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4. How will results be reported. 
5. To whom will results be available. 
Output would include: 
1. The purpose of the evaluation. 
2. The variables measured. 
3. The procedures used. 
4. Programs and students included. 
5. The relevant variables -- achievement, time, costs. 
6. Recommendations and limitations. 
Tyler noted, "As a result of evaluation it is possible to note in 
what respects the curriculum is effective and in what respects it needs 
improvement" (p. 105). The learner outcomes stems from instructional need 
to involve a considerable number of variables including variations in 
learning styles of students, the environmental conditions, the skill of the 
teacher, the academic standard expectations of the entire school. Also, it 
is essential to evaluate the student's growth and development in the 
cognitive, psychomotor, affective and perceptual domains. Knowledge, 
skill, attitudes and habits are important in vocational technical 
education. 
CIPP (Context. Input. Process, and Product) model 
Stufflebaum (1967) developed (cited in Madaus, Scriven, & 
Stufflebaum, 1983) the CIPP model for evaluation which emerged with other 
new conceptualizations, especially those developed by Scriven (cited in 
Madaus, Scriven, & Stufflebaum, 1983). The CIPP approach is based on the 
view that the most important purpose of evaluation is not to prove but to 
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improve. Four stages have been classified in relation to their objectives, 
methods and uses: 
1. Context Evaluation -- The primary orientation here is to identify 
some strengths and weaknesses of a program and to provide direction 
for improvement. An understanding of the results of context 
evaluation will provide a sound basis for adjusting existing goals 
and priories and targeting needed changes. Context evaluation has a 
number of constructive uses such as to formulate objectives for staff 
development, make curriculum revisions, and to help students and 
their parents to focus attention on developmental areas where more 
progress is needed. 
2. Input Evaluation -- The main orientation of an input evaluation is to 
decide what resources and strategies will be utilized to achieve 
program goals and objectives. The intent of input evaluation is to 
help program evaluators to consider alternatives in the context of 
their needs and environmental circumstances, and to involve a plan 
that will work. Input evaluations can be used to assess one's 
existing program - whether or not it seems to be working - against 
what is being done elsewhere and proposed in the literature. 
3. Process Evaluation -- The objective of process evaluation is to 
provide feedback to staff about the extent to which the program 
activities are on schedule, are being carried out as planned, and are 
using the available resources in an efficient manner. Process 
evaluation provides an extensive record of the program that was 
actually implemented and how it is compared to what it was intended. 
It can be used to measure what effect the program has on the students 
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in a particular school. 
4. Product Evaluation -- The purpose of a product evaluation is to 
measure, interpret, and judge the attainments of a program. The 
objective of a product evaluation is to ascertain the extent to which 
the program has met the needs of the group it is intended to serve. 
A product evaluation provides direction for modifying the program so 
that it better serves the needs of the target audience. 
These aspects of evaluation employ a gathering of data which are used 
to make decisions. Collectively they represent a means of providing both 
teacher and administrator with the kinds of information that are most 
useful as feedback for curriculum improvement. 
Darcv's model 
The approach of Darcy's evaluation model is to improve the program by 
looking at process, and rate it by looking at outcomes. Using this model 
teachers may select resources, identify goals, and apply particular 
processes and strategies such as pre-testing within a given context for a 
particular group of students. Within the process component time on task, 
individual and group efforts, theory/practice sequences and individualizing 
instruction are some of the processes which can be varied. In the output 
component, the actual results achieved are compared with the intended 
outcomes or goals. However, some critics argue that it is difficult to 
establish an objective external criteria or comparative standard. 
Evaluation is necessary to improve curriculum. Programs do not 
improve unless one knows where they are weak and strong and unless our one 
becomes aware of better means. Curriculum specialists cannot be sure that 
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the goals are worthy unless they can match them to the needs of the people 
they are intended to serve. As an attempt was made to describe both the 
historical and contemporary aspects of program evaluation and the impact on 
curriculum and its improvement. Tyler's views on evaluation, together with 
program evaluation models such as the CIPP model and Darcy's model provide 
some concepts and tools which educators can use to continuously improve 
curriculum to meet the changing needs of society. 
Curriculum Development in Vocational Education 
Philosophical statement of vocational education 
Vocational education provides a significant influence in the 
development of humanpower, retraining and up-grading of the work force 
(Wolansky, 1991). In addition, vocational education is designed to serve 
all ages in many different settings. 
Dewey (1940) viewed education as a means to achieve the values of the 
American system. Education promotes equality of opportunity to teach the 
real meaning of work, to inculcate a sense of culture related to today's 
world, to develop a sense of social cooperation, and to help students to 
grow in industrial intelligence. In a democracy, education could make 
equality of opportunity available. Vocational education could contribute 
to such equality. 
Dewey believed that education should engender a sense of common life 
and loyalty to the organized group, not to create and splinter social 
classes. He also believed that work was an extension of play -- activity 
organized to achieve specific outcomes. Tangible and visible achievement 
is possible in vocational education. 
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Education should enable individuals to enjoy both play and work. 
Dewey also said that people need to play and work. Dewey also stressed the 
importance of learning to live in society. Social and interpersonal skills 
are essential. Furthermore, the balance of economic, human, social, and 
educational considerations needs to be considered as an integrated system. 
Changing values will influence work and it is important to match people 
with compatible work. 
Vocational education plays an important part in the educational 
process at the secondary level. Witt (1992) stated that it will be 
necessary to maintain a balance between academics and vocademics, not to 
favor one or the other. Only a balance of the two will provide a well-
rounded product that is desired. With an increasing emphasis being placed 
on student learning through the use of various teaching methods, vocational 
education offers an excellent opportunity for children to apply their math, 
science, language and skills to hands on and real life situations. It is 
necessary that young people be exposed to hand tools, machine tools, 
safety, design, occupational opportunities, work experience, and the never 
ending changes in technology while they are still in their teens. This 
type of education also helps to develop attitudes, values, and work habits 
which are beneficial for a person to find his or her place in society. 
Vocational educational offers a never ending challenge which continually 
tests the decision making process of the young mind along with improving 
dexterity and thought processes. 
This alternative type of education where manual skills are given top 
priority in the quest to achieve personal development, also allows the 
student to gain an understanding of the importance of producing in a 
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reasonable amount of time. Schools have a responsibility to provide a 
curriculum which is innovative and current enough to meet the needs of 
business and industry. If a free enterprise system is to survive there must 
be a close working relationship between schools and the industrial 
community. 
Vocational education must play an important role in the educational 
development of the 1990's and beyond. Schools must provide technical 
skills, which are the stepping stones for students who will be living in an 
increasingly technical world. In addition, vocational education teaches 
self-organization, self-direction, self-discipline, and provides self-
confidence which allows the vocational educated student to be economically 
self-sufficient. Vocational education makes a true contribution to 
society. 
Objectives of vocational education 
Practices in vocational-technical education cannot be the same for 
all countries. The differences among countries are often influenced by 
educational philosophies which are based on the prevailing cultural, 
social, and economic circumstances (Sheriff, 1978). Sheriff stated that 
the central focus of all programs is essentially the same and the 
objectives of any vocational education program usually contain statements 
similar to at least one or more of the following: 
1. Provide opportunities for persons who are technologically unemployed 
to prepare for vacant positions in other occupations; 
2. Reduce the rate of unemployment or underemployment caused by 
insufficient education and training; 
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3. Provide sufficient opportunity for the practice and the establishment 
of ethical habits and values of alert diligence in all citizens; 
4. Provide sufficient opportunities for all persons who have an interest 
and would profit from such instruction; 
5. Provide basic elements for additional specialized vocational or 
professional education; and/or 
6. Provide for personal group relationships and to make persons more 
responsive to appeals by civic authorities for personal 
responsibility, etc. 
Hilton and Gyuro (1971) classified the objectives of vocational 
education into three distinct categories: a) the ultimate objectives or 
program mission; b) the long-range objectives or goals; and c) the short-
range objectives or annual objectives. The ultimate objectives are stated 
in broad terms and are determined by authorized educational leaders. 
The long-range objectives should state what the program is trying to 
accomplish within a specified length of time (usually five years). In 
addition, long-range objectives should: a) relate to the ultimate 
objectives of the vocational program; b) provide direction for future 
program development; c) indicate trends of vocational education in the 
country; d) be based upon the need for vocational programs; e) be broad in 
scope; and f) be ranked on the basis of priorities (a result of balancing 
needs and constraints). 
The annual objectives refer to statements about expected achievement 
during a period of one year. These objectives contribute to the long-range 
objectives. Also, the state annual plans are derived from such objectives 
as is the case with long-range objectives. Short-range objectives should: 
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a) relate to the attainment of the long-range objectives; b) indicate the 
degree of achievement expected; c) be short-range and specific; d) have a 
time frame; e) be observable and measurable; and f) be ranked on the basis 
of priorities (revised in light of prevailing circumstances). 
Objectives of secondary vocational education 
The objectives of secondary vocational education differ depending 
upon the priorities established by various policy makers for vocational 
education. Studies by Bottoms and Copa (1983); Campbell, Panzano, & Seit 
(1985); Dyrenfurth (1985); and The Unfinished Agenda (1985) addressed the 
issue of the objectives of secondary level vocational education. Each 
study suggested a set of objectives. While there seems to be agreement on 
some set of objectives, a key unresolved issue concerns emphasis on basic 
and general skills and knowledge versus highly specialized job skills and 
knowledge at the secondary vocational level. 
Campbell et al. (1985) raised another area of controversy about the 
role of secondary vocational education. A secondary vocational education 
is to prepare students for immediate employment upon graduation from high 
school; to prepare them for initial employment with further training 
expected; to provide an element in a broad background of educational 
experience; or to provide a technical and performance-oriented (rather than 
a predominately academic) educational experience which helps develop basic 
educational skills and assists individuals with the transition from 
adolescence to adulthood. Campbell et al. asserted that, as presently 
practiced, secondary vocational education probably fills each of these 
roles for some students, and therefore should not be viewed in a single 
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minded manner, but rather as a multi-goaled enterprise. Controversy, 
however, has surrounded these functions. 
Barton (1984) asserted that to serve students, secondary-level 
vocational education has to equip students in light of what work is 
available in the labor market. Barton went further to say that its aim is 
vocational preparation; to launch a lifetime of work, not to shape a worker 
for a narrow set of skills good for only one employer. 
The unfinished agenda equally supports the idea of diversified goals 
for vocational education, and stated that vocational education should be 
concerned with the development of the individual student on five areas: 
a) personal skills and attitudes; b) communication skills; c) employability 
skills; d) broad and specific occupational skills and knowledge; and 
e) foundations for career planning. 
Campbell (1985) defined quality vocational education outcomes as 
including, but not limited to, employment-related skills. Rather, 
vocational education of a positive quality must also enhance the 
development of desirable or even essential skills or dispositions that are 
not directly employment related. Vocational education at the secondary 
level should be viewed as a part of a universal and obligatory educational 
experience. 
The goal of vocational/industrial education in Taiwan 
According to the Ministry of Education (1986) Standard of Curriculum 
Facility and Equipment in the regulations of Article 158 of the 
Constitution of Republic of China, the purpose of Chinese vocational 
schools is to educate youths in both vocational knowledge, skills and 
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morality so that they become reputable technicians at the basic level. 
The goal of Chinese industrial vocational education is to develop the 
industrial skills of technicians at the basic level. Although emphasizing 
personality development or cultural cultivation, industrial vocational 
schools should: a) cultivate students' responsibility, diligence, and 
cooperation; b) instruct basic knowledge and practical skills in various 
subjects; and c) establish the ability to create, adapt, and self-develop. 
Human resources in vocational education 
Human resources are important for the economic and industrial 
development of any nation. Three factors constitute an appropriate 
environment for industrial development -- resources, institutions, and 
technology. The least controversial is the resource factor which involves 
both the quantity and quality of human and material resources (Teriba & 
Kayode, 1977). 
Stressing the importance of human resources in the development of a 
nation, Harbison (1973) stated that manpower plays a key role in the 
organization of human activity to build a modern nation, foreign aid, 
international trade, and economic growth. The wealth of any nation depends 
on the nation's human resources. Harbison noted that neither capital, 
income nor material resources constitute the ultimate basis for judging the 
wealth of nations. 
Wolansky (1991) stated that human resource is the integrated use of 
career training and development, and organizational development to improve 
and empower individual, group and organizational effectiveness. Therefore 
training and development are the primary processes by which improved human 
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results can be achieved. 
Historically, most of the industrialized nations have provided 
opportunities for youth and adults to obtain vocational education as a 
means of acquiring initial skills, knowledge and attitudes essential at the 
workplace. While public schools and institutes of technology provided 
vocational education, private schools also emerged to provide vocational 
training. 
Wolansky (1992) also stated that industry and business recognized 
that initial preparation had to be augmented with continuous updating and 
upgrading of the workforce. Thus, the learning enterprise began to grow in 
size, scope and importance. This will require updating a large, older 
workforce and enabling young workers to adapt to a workplace that is 
demanding a higher order level of education and work preparation. It will 
be necessary to strengthen employer/employee relationships as young workers 
seek work where they can realize their potential for growth and mobility. 
Lifestyle, job success, and satisfaction control of one's work and 
the opportunity to interact with co-workers will be more important to young 
workers. In addition, the workers, the organization, international 
economic forces, and the technological advances will drive enterprises 
toward less government control. These factors will create new 
opportunities for development and training personnel to develop 
instructional systems on a new analytic foundation. This foundation will 
acknowledge the variables which influence decisions that help to create 
responsive and effective development and training opportunities for all 
employees. 
Carnevale (1989), a well-known author on the subject, noted two 
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important economic uses of the learning enterprise; new earning levels for 
workers, and improvement of institutional performance. Job related 
learning plays a key role in getting and keeping a job. Also, skills 
affect what one earns thus influencing lifestyle, the kind of work one does 
and where one does it. 
The basic source of the supply of both senior and intermediate level 
manpower lies in a country's educational system wherever there exists the 
structure that can furnish those skills needed for the future (Harbison, 
1973). Stressing the importance of education in human resource 
development, Harbison said that formal education contributes at all levels 
of primary through post secondary schooling to the development of human 
skills, knowledge and work capacities. 
The history of vocational education legislation provides the major 
antecedents to the present structure of vocational education in the United 
Stated. Much of the legislation has influenced the form of vocational 
education to this day. It is becoming more than ever clear that the 
quality of vocational education and training is a major factor in the 
performance of individuals in their job (Munir, 1988). Therefore, 
vocational education and training has a duty to take this trend into 
consideration in order to reduce disparities in opportunities for access to 
future employment. 
Essentially, one of the major goals of vocational education is to 
help specific groups, such as adolescents and young adults, girls and 
women, foreign workers and their children to enter into employment and to 
help adults threatened by unemployment to keep their jobs (Organization for 
Economic Cooperation and Development, 1983). However, according to present 
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theories of vocational development, a typical worker of today will hold 
several different jobs during a lifetime than did the worker of a 
generation ago. 
Most educators believe that the basic objective of vocational 
education is to pursue an occupation which results in one's ability to be 
employed in the world of work. Evans and Herr (1978) noted three basic 
objectives in any public vocational education curriculum: 1) meeting 
society's needs for workers, 2) increasing the options available to each 
student, and 3) serving as a motivating force to enhance all types of 
learning. 
According to the research of the Organization for Economic 
Cooperation and Development (OECD, 1986), many factors affect the 
structurally unemployed. Available data for the United Kingdom, for 
instance, shows that structural unemployment had been affected by the 
economic prosperity prior to the oil crisis. After the oil crisis, the 
data showed a marked slow down in the economy. 
Thus, vocational education and training appear to be at the center of 
the transition process for young people and can be a positive force to 
develop a career pattern (Tien, 1990). In addition, education and training 
have an important role in preparing young people and adult workers for good 
citizenship, self-development, and filling the nation's job opportunities. 
Thus, there is a close connection between the strength of the educational 
system and economic growth. 
Kistler (1975), past president of the Human Resources Development 
Institute, ALF-CIO, Washington, D.C., recognized that it is virtually 
impossible to predict with accuracy what skills today's high school seniors 
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will need in five, ten, or twenty years. National economic trends, local 
industrial growth or cutbacks, technological change, the geographic 
mobility of young people, and even the desire of many people for mid-career 
changes, all affect the marketability of their skills. A flexibility 
within the vocational education system should allow for a shifting of 
needs. Also, training for new workers as well as upgrading for experienced 
workers, should relate to needs and trends within the labor market. 
Finally, vocational educators should work hand in hand with local 
labor unions, because local labor unions know where the jobs are within a 
community, what kind of training a young person needs to qualify, and what 
tools or machinery are in current use. Union leaders are knowledgeable 
about changing employment trends, skill requirement, and technological 
developments. 
Occupational Clusters for Vocational Education 
An observation made by Wolansky (1973) supported the notion that 
schools must be responsible for providing vocational education students 
with a knowledge foundation. In addition, educators must be committed to 
help students acquire the knowledge to function in the human activity of 
work. 
A common practice among most vocational education curriculum 
developers for high school programs focuses on job analysis and specific 
training for a single occupation. The limitations of this traditional 
approach were analyzed critically by Dobry (1969) as restricting students' 
freedom to make occupational choices, overlook rapid changes in the labor 
market, and limit their mobility. 
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The need for change was viewed perceptibly by Venn (1978), especially 
in terms of work, the preparation for work and the relationship between 
education and work. Wolansky and Davall (1982) stated five reasons: 
1. Technology, and the industries and occupations dependent on it, are 
rapidly evolving bringing about need for new skills, attitudes, and 
adjustments of personnel at all levels. 
2. Educational systems ought to maximize transferability of skills and 
techniques in a broad cluster of related occupations. 
3. Recognize individual differences-the majority need to explore a wide 
range of options and clarify their choices based on experience, 
abilities and interests. Narrowing the occupational choices 
prematurely defeats an individual's options. 
4. Involvement in vocational education ought to extend over more years 
which enables a learner to discover and experience occupational 
activities. 
5. Early specialization tends to reduce career options and may account 
for high student attrition. 
Johnson (1984) recognized that there are five reasons for clustering 
occupations: 
1. Studying the labor market; 
2. Planning and allocating training opportunities in line with possible 
developments in the labor market; 
3. Showing young people that skills learned in one job can be used in 
another; 
4. Economizing in training by making the part of the training common for 
occupations with closely related skills; and 
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S. Delaying a narrow choice on the part of a young person by making the 
first part of training common for a group of occupations. 
Characteristics of vocational cluster programs 
It must be recognized that "clusters" in educational program 
development have many different forms. The following statements describing 
cluster characteristics are intended to help visualize and understand the 
qualities contributing to the nature of "clusters" in vocational education. 
Figure 6 contains a listing of such characteristics (Maley, 1975). 
CLUSTER CHARACTERISTICS 
MULTIH.E OCCUPATIONAL PREPARATION 
VOCATIONAL PRAPAJtATION 
JOB ENTRY PREPARATION 
( THE ClUSTE; 
I CONCEPT IN V VOCATIONAL EDUC 
PRELUDE TO FURTHER EDUCATION 
COMMONALITIES OF CONTENT 
COMMONALITIES OF SKILL 
Figure 6. Cluster characteristics (Maley, 1975, p. 4) 
55 
1. Multiple occupational preparation -- The cluster idea is generated 
around the goal of preparing persons for employment in a number of 
different occupations. 
2. Job entry preparation -- The cluster has as its focus, the enabling 
of the individual to gain entrance into employment and not (at the 
cluster stage) to develop in-depth trade or occupational competency. 
3. Commonalities of content -- The development of an occupational 
cluster for vocational education purposes is based upon an analysis 
of content (related information) common to a number of otherwise 
related occupations. 
4. Commonalities of skills and worker performance. The occupations in a 
cluster normally contain a variety of fundamental mental and manual 
skills appropriate to each. 
5. Prelude to further training. The education and training experienced 
by the student represents a base level of preparation with the hope 
for more in-depth or specialized training to follow in the process of 
continuous education in either a formal or an informal setting. 
6. Vocational preparation. The cluster approach is a form of vocational 
education with analyses, methodologies, procedures, and goals 
oriented toward the objective of gainful employment. 
The skills, information, and all other elements of the program are 
directed toward the objective. The student in such a program should have 
made the decision to enter into the cluster as a result of a great deal of 
self and experiential analysis. The decision should reflect a desire to 
pursue one or more occupational options represented in the cluster. 
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Definition of the cluster concent 
Maley (1975) defined the cluster concept to further clarify the 
nature of the cluster form of vocational education, as well as interpret 
such terms as vocational education in their relationship to cluster 
applications. The cluster concept (as the central theme of this text) is a 
form of vocational education which prepares the individual to enter into 
gainful employment in a number of occupations which have sufficient 
commonalities in human requirements and kinds of work to permit a high 
degree of mobility within, as well as job entry into, the occupations 
associated with the cluster (Figure 7). 
Weagraff (1974) provided this definition: "The cluster concept is an 
organizational approach which is directed toward the preparation of 
individuals with skills, knowledge, and attitudes required for entry into a 
family or cluster of occupations" (p. 47). 
CLUSTER VALUES 
OCCUPATION A 
OCCUPATION I 
OCCUPATION C 
JOI CNTHY INTO 
OCCUPATION 0 
OCCUPATION E 
Figure 7. Cluster concept (Maley, 1975, p. 8) 
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Cunningham (1969) suggested that such an organizational approach can 
be readily applied to curriculum planning: "When we speak of grouping jobs 
or occupations for educational purposes, we are reassuming that jobs within 
a given cluster are similar in the sense that certain core facilitates the 
learning or performance of all jobs within the cluster" (p. 20). 
The cluster concept is not intended to be an in-depth preparation for 
any single occupation. The initial goal of the concept is to provide a 
board field of employment opportunity for the individual. It also serves 
the very useful dual function of an exploratory experience coupled with 
direct occupational preparation. 
Several methods can be used to identify cluster content. The 
Maryland cluster model (Maley, 1975) identified occupations by centering 
around a specific cluster. Each occupational area is taught as a separate 
unit without a great deal of effort to inter-relate the various areas. The 
example of a construction cluster includes five occupations. The Maryland 
cluster to apprenticeship model has a vital part to play in a pre-
apprenticeship role. The program leads to a more specialized and formal 
training program such as an apprenticeship. The task analysis approach 
utilized in the Oregon Model (Oregon Occupational Information Coordinating 
Committee, 1985b), identified occupations for which vocational training was 
necessary and grouped occupations which had similar task performance 
requirements. 
Cluster programs in vocational education for technology 
Maley points out that the accelerating nature of technology which 
this nation is currently experiencing, has significance for the kind of 
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vocational preparation for large numbers of the labor force. 
Technologies become antiquated overnight. As a result, it is hazardous to 
entertain a narrow occupational category. It is an economic advantage to 
the individual to acquire fundamental training that will enable one to be 
flexible within several occupational categories (Rockefeller Brothers Fund, 
Inc., 1958; Maley, 1975). 
Technological changes reveal their impact in new materials, different 
applications of old materials, new processes, upgrading or down-grading of 
older processes, and new demands on the job. These new demands may require 
more or less skill, knowledge, or experience. The most persistent element 
growing out of the current technological revolution is that of "change" 
itself. 
The changes in jobs or occupations will require a shorter period for 
retraining and occupational adjustment for the worker than was the case in 
previous generations. The capability of an individual in the area of 
multiple competency and job adaptability is important in such a system. 
The need to develop learners who will adapt to technological, social, 
economic, and educational changes in the decades ahead is becoming 
increasingly apparent to vocational educators. 
The long-range policy of moving away from teaching specific job 
skills for single jobs to developing more generalized skills, knowledge, 
and attitudes as appropriate occupational requirements for entry level into 
a family of occupations seem to be defensible for secondary age students. 
Such a policy in curriculum redirection would enable students in vocational 
education secondary schools to make more realistic career choices, secure 
initial placement, and adapt in the work place. 
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Competency Based Vocational Education 
Definition of competency based vocational education 
Wolansky (1992) stated that performance/competency based learning is 
based on job derived standards. This approach is intended to replace the 
earlier approach of task analysis in a specific trade area. Rapid changes 
in the job market due to constantly increasing knowledge, rapid technical 
development, and more complex job requirements require effective use of 
instructional and learning time. Identifying competencies for a particular 
level of instruction and verifying that a student has achieved a 
predetermined performance level before proceeding to develop the next 
competency is a critical consideration in vocational education. 
Competencies may be interpreted to mean key or essential skills to 
acceptable job performance. Competency based education is an instructional 
approach to establish a quality curriculum. This approach utilizes the 
tasks, skills, knowledge attitudes, values and appreciations that are 
deemed critical to success in life and/or in earning a living. 
Competencies are, thus, identified for various job titles in a systematic 
way that students can understand. 
Criteria which clarify each competency are also required to help 
teachers determine acceptable performance. A variety of learning 
experiences are provided to students to enable them to achieve mastery at 
their own pace, and attain a minimum set of competencies as required. 
A competency is defined as a state of being capable. It can also 
mean an ability or skill possessed by an individual. Crawford (1977) 
subdivided and defined competence into knowledge, understanding, skill, and 
attitude. 
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Know!edge -- The recall of specifics and universals, the recall of 
methods and processes and the recall of a pattern. 
Understanding -- The power to make experience intelligible by 
applying concepts and theories; the comprehension of ideas and the 
ability to use abstractions in particular and concrete situations. 
Skills -- A rather high level of mental ability; the ability to use 
one's knowledge effectively and readily in execution of performances; 
the ability to analyze, synthesize and evaluate. 
Attitude -- A mental position, a feeling or an emotion toward a fact 
or state; a predisposition to act in a certain way; a state of 
readiness that influences a person to act in a given manner, (p. 3) 
The Guide for Implementing Competency-Based Education in Vocational 
Programs (1982) defined competency as, "Demonstrated ability (including 
knowledge, skills, or attitudes) to perform a specific task successfully to 
meet a specified standard" (p. 8). 
Skinkle (1984) referred to competency-based vocational education 
(CBVE) as "...that training which is concerned with the development of 
skills that individuals are expected to perform at a given level of 
proficiency within a specific occupational role" (p. 198). 
Fretwell (1987) defined competency based vocational education as a 
systematic process for the following: 
1. Identifying the specific level of skill and knowledge to 
perform a given occupation in the marketplace; 
2. Tailoring instructional materials that will enable trainees to 
learn these skills at their own pace and in ways they learn 
best; 
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3. Preparing instructional staff to make effective use of this 
learning process; 
4. Assessing student progress at each level of training activity 
and assuring that one skill in mastered before going to the 
next; and 
5. Updating and modifying the instructional materials as job needs 
change, (p. 48) 
For vocational education it has been common to perform job and task 
analysis to derive skills and related knowledge. More recently, preparing 
competency statements and performance standards within a cluster of 
occupations is considered a necessary process in curriculum development. 
Note that reference is made to performance/competency. Performance refers 
to standard of work whereas competency refers to specific knowledge and/or 
skills. Both are derived from actual job skill requirements as shown in 
Figure 8. 
Competency based learning programs are designed so that students will 
be able to perform key tasks at the level of proficiency required on the 
job. Both the tasks and the proficiency levels are realistic in that they 
are identified by examining the actual everyday job activities of 
successful workers. 
There are three concepts associated with a competency based 
curriculum. The first is that objectives are stated in terms of behavior 
and are measurable. The second concept is accountability. The student 
must accept responsibility for meeting the established standards. The 
third characteristic is personalization. In competency-based instruction, 
students can progress at an individual rate and they are allowed some 
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Figure 8. Foundations of ITECO instructional materials development 
(Kline, 1984, p. 2) 
choice in objective selection and learning activities (Houston & Howsam, 
1972). 
Competency based instruction 
Competency-based instruction relies on developing a comprehensive 
list of broad sets of skills and knowledge that are required of entry level 
employees. This step is followed by a development of competency statements 
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that include measurable standards. Usually such statements reflect the 
minimum acceptable standards to obtain and maintain employment. 
Competency based instruction in vocational education attempts to 
establish a minimum standard for performance of a specified task. Perry 
(1982, cited in Wolansky, 1992) outlined the processes in developing 
competency based instruction. Perry stated, "A competency-based 
instruction system has certain components which must be developed, 
structured, and managed effectively" (p. 7). These components are: a) job 
title competencies; b) organized learning activities; c) the organization 
of learning resources; d) testing, interpreting competency attainment; and 
e) competency record keeping. An example of competency based instruction 
for woods in the knowledge level-cognitive domain is given in Table 2. 
Table 2. Knowledge level-cognitive domain in woods (Wolansky, 1992) 
Selected Student Competencies Sample Learning Actives 
Experiences and activities of the 
senior high level will enable the 
student to: 
A. Evaluate methods and processes Study the various processes used 
employed by industry to produce in industry that relate to wood 
wood products and conserve our conservation and science. 
timber resources. 
Participate in class discussions 
concerning the importance wood 
conservation and science has in 
industrial production. 
B. Examine and study the available 
information on career 
Using the Dictionary Titles, 
identify job possibilities 
in wood technology. opportunities in wood technology 
and identify a tentative career 
option. 
Table 2. (Continued) 
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Selected Student Competencies Sample Learning Actives 
C. Describe the apprentice and skill 
levels for major occupational 
areas in wood products processing 
and abdication. 
D. Describe the actives of a design 
department in industries applying 
wood technology. 
E. Compare and evaluate the various 
characteristics of good design 
used in the production of 
furniture and cabinets. 
F. Solve simulated industrial design 
or planning problems in the 
production of a product. 
G. Display proficiency in the 
evaluation of manufactured 
products in terms of 
appropriateness of materials, 
functionality of design and 
purpose as well as quality of 
construction. 
H. Discuss critically how designing 
and planning relate to the 
fabrication of furniture and 
cabinets in various types of 
industrial production. 
Investigate qualifications and 
write a report on an area of 
interest, describing what 
would be required to achieve 
personal goals in this area. 
Investigate informational 
sources regarding occupational 
and educational pursuits in 
drafting, design, or related 
activities in various 
industrial establishments 
utilizing wood technology. 
Study the fundamentals and 
practices of good design as 
used in the furniture and 
cabinet making industries. 
Discuss the relationship of 
material cost to the design and 
production of a product. 
Participation in the design 
and production of a mass-
produced wood product. 
Compare custom made furniture 
and cabinets to those that are 
and cabinets to those that are 
mass produced. 
Perry also stated that each job title compiled, must contain a 
detailed, well-researched list of competencies representative of those 
required of a individual by local employers. Two more steps are added in 
the process of competency based instruction; a) validating and revising 
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competency statements, and b) conducting activities related to curriculum 
with the employment community. 
A critical examination of Perry's approach shows that competencies 
stem from existing job titles. Continuous curriculum evaluation and 
adjustment provide for the necessary adjustment and updating of these 
competencies. To aid with implementation of competency based learning more 
guides become necessary to maintain uniformity of standards (Figure 9). 
Limitations of competency-based learning 
Wolansky (1992) noted that several limitations have been identified 
in the literature. The first is that the specificity of competencies 
still vary from one analyst to the next. Including many competencies 
requires more monitoring time. Conversely, including only a few 
competencies leads to a very general, broad or encompassing competency. 
A second limitation is that the acquired skill can be performed to a 
specified level. However, if the tools, materials, or techniques change, 
then the learned skill may have a short life span. 
The third limitation is that students can settle for satisfying the 
minimum standard. They are not required to strive to excel and do 
exceptionally good work if they have an aptitude for that particular type 
of work. 
Strengths of competency-based learning 
A strength of competency-based learning is the fact that a minimum 
standard of performance is established; therefore, the quality of students 
work is no longer limited to the teacher's standard. This is not to negate 
the work of teachers who have realistic standards. The performance 
66 
ICDM - DEVELOPMENT STAGE (TECO 
RESEARCH 
DEVELOPMENT 
COURSE 
GUIDE 
FACILITY 
GUIDE 
TRAINEE'S 
GUIDE 
TEST 
GUIDE 
INSTRUCTOR'S 
GUIDE 
0# 
CURRICULUM 
COMPONENTS 
TO 
PRODUCTION 
Figure 9. ITECO curriculum development model -- development stage (Kline, 
1984, p.6) 
67 
criteria is known by students, teachers, and employers. 
Competency-based learning requires close scrutiny by knowledgeable 
people as to what skills and knowledge are essential to job performance. 
Prompt assessment of competency is an on-going process of tests and 
feedback to the student; The use of a competency profile is more 
meaningful to an employer and a student than a grade card. 
Woodworking Instructional Contents In the United States 
Feirer (1984) stated that the importance of woodworking in the 
American economy is increasing. However, the idea of preparing for the 
woodworking industry is not adequately presented in many schools. Although 
courses in woodworking have been taught for eighty years in schools, they 
have been limited to a large extent to hand and machine woodworking. 
Today, there are more students enrolled in woodworking courses than at any 
other time in history, but there is a need for improvement of these courses 
to bring them up to date and in line with present practices in industry. 
While wood is a very old material that has been used for as long as 
people have been on this earth, only in recent years has it developed into 
a material with thousands of uses. This is particularly true of the many 
synthetic wood products now utilized in furniture and building 
construction. 
The focus of secondary level industrial arts programs continues to 
rely primarily on individual projects constructed with basic hand and 
machine tool processes of the late 18th and 19th century crafts person. 
The data from general education and vocational education provided evidence 
that the three most commonly taught classes continue to be woodworking, 
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metal working, and drafting (Colelli, 1990). An analysis of the evolution 
of technology education (Appendix A) shows that these types of content 
organizers existed in the Swedish Sloyd, the Russian system, manual 
training, and manual arts education of the eighteenth and early nineteenth 
centuries. 
Dewey's Psvcholoav of Occupations (1900), identified industry (rather 
than selected trade skills) as a unique social institution that should be 
studied from a liberal arts perspective by all individuals. Broad 
intellectual as well as manual experiences in certain social occupations 
such as woodworking, metal working, weaving, sewing, and cooking were 
recommended for study because these experiences were an integral part of 
daily life for all individuals at that time. Perhaps even more important 
was the fact that these experiences satisfied basic constructive, 
investigative, experimental, and social needs of humans (Dewey, 1900). 
Warner was first to focus on types of industry as a source for 
developing content and activities for industrial arts at the secondary 
level during the early 1930's. Warner's "laboratory of industries" was 
basically a general shop facility composed of many smaller areas designed 
to provide learning experiences from major industries organized by material 
(wood, metal, ceramic), by process (printing), and by abstract concept 
(electricity) (Towers et al., 1966; Colelli, 1990). 
Colelli (1990) stated that vocational education curriculum developers 
have always used a trade and job analysis technique to generate content and 
activities for their students. This analysis approach, brought to America 
by the Russians during the 1800's, was designed to focus attention on 
selected occupations (such as cabinetmakers, carpenters, welders, or 
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drafters). The primary goal of vocational education has always been to 
promote a high degree of technical skill development in a relatively narrow 
job cluster (vocational efficiency). Many conventional industrial arts 
teachers borrow the trade and job analysis approach from vocational 
educators as they prepare content and activities for their woodworking, 
metalworking, printing, and/or drafting courses. 
Woodworking is one of man's oldest and most valuable occupations. 
Today, as in the past, workers in this trade are making a significant 
contribution to the past, workers in this trade are making a significant 
contribution to the well-being and comfort of their fellowman. 
The vocational high schools of New York City offered many courses to 
meet the needs of the woodworking trades (Board of Education, 1963). In 
addition, with recognition of the importance of woodworking, vocational 
high schools have organized a comprehensive pre-apprentice program in four 
of the main areas of the industry, two of which are residential carpentry 
and cabinetmaking. Enrollment in these fields makes the woodworking trades 
program one of the largest in the vocational schools (Table 3). 
As such, these plans are followed in the carpentry and cabinetmaking 
trade, covering the required skills, techniques, and the fundamentals of 
trade information. The sequence of work is developed in an orderly 
progression from basic operations to complex machine work. The primary 
objectives of the courses are to prepare students for apprenticeship in one 
of the four areas. Appropriate experiences, supplemented by background 
information, are offered to the students. This training provides for the 
variety of abilities - and potential mobility - that will permit employment 
in the diversified fields within the industry. The shop program is in two 
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Table 3. Shop program of basic woodworking, carpentry, and cabinet making 
10th Year 11th Year 12th Year 
Basic woodworking 
Term 3 and Term 4 
Basic manipulative 
skills 
Hand tools 
Techniques, procedures 
and trade information 
Woodworking materials 
Carpentry 
Term 5 
Fundamental machine 
skills 
Medium instruction 
Term 6 
Forms for concrete 
construction & house 
framing. 
Term 7 
Exterior and interior 
Double-hung window 
(France and sash) 
Exterior doorframe and 
door 
Term 8 
Steel framing square 
Stair building 
practice 
Rafter layout in roof 
construction 
Cabinet making 
Term 5 
Fundamental machine 
skills 
Term 6 
Woodworking machinery 
Repair and refinishing 
of furniture 
Term 7 
Furniture manufacture 
techniques 
Plywood materials, 
Micarta, Formica,etc 
Gluing techniques & 
assembly 
Term 8 
Design furniture 
styles 
Developing projects 
Woodworking trades for vocational high schools (Board of Education, City of 
New York, 1963) 
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areas -- carpentry and cabinetmaking with a three-year sequence. The 10th 
year includes basic manipulative skills common to all areas of woodworking. 
11th and 12th years are treated separately, in carpentry and cabinetmaking. 
The book, Woodworking for Industry (Feirer, 1984), includes seven 
sections: 1) Approach to woodworking; 2) Wood materials; 3) Tools and 
machines; 4) Construction; 5) Major production areas; 6) Wood technology; 
and 7) Wood research. It answers the basic question: Why take a course in 
woodworking? The reasons are as follows: 
1. Develop an insight into and an understanding of the tools, and 
processes of the woodworking industry. 
2. Discover and develop abilities, aptitudes, and interests 
relating to technical pursuits. 
3. Develop basic skills in the safe and proper use of tools and 
machines. 
4. Develop problem-solving and creative abilities (p. 22-23) 
Wood industries offer many career opportunities for people with 
different kinds of interests, aptitudes, abilities, personalities, and 
education. The skills needed range from planting, protecting, and 
cultivating forests to manufacturing and building homes, furniture, and 
thousands of other wood products. 
Feirer (1984) noted that in woodworking most of job opportunities are 
in the career clusters of natural resources, construction, and 
manufacturing. However, in other career clusters, there are thousands of 
other jobs related to wood. 
In Woodworking Technology Hammond, Donnelly, Harrod, and Rayner 
(1961, 1972, 1980) showed that the industrial structure in America did not 
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change too much from I960's to 1970's, except in the emphasis in wood 
technology and wood research in the 1980's. The researcher found that the 
contents in the book had not changed much from the 1960's to the 
1980's. Table 4 shows an analysis of woodworking technology contents from 
the 1960s to the 1980s. 
A woodworking technology curriculum package was developed by Winek 
(1984) for use by junior high/middle school industrial arts teachers in 
exploratory/introductory programs. The emphasis was on exposing students 
to a wide range of experiences within the topics of study rather than on 
the development of technical expertise in one area. 
The material in this topic of study was organized into instructional 
units. The framework used to develop each unit consists of a number of 
components. These components focused on: 1) outcomes; 2) materials; 
3) content; 4) activities; and 5) evaluation. 
Objectives have been identified for each instructional unit. The 
objectives reflect the kind of performance necessary to successfully 
complete a task or job. These objectives enable a student to attain the 
stated competencies. Furthermore, each unit's objective is reflected in 
the content, student activities, and test for that unit. 
The organization in the woodworking technology instructional units is 
as follows: 
Unit 1: Introduction to wood as a material 
Unit 2: Designing, joining, planning, and material layout 
Unit 3: Safety and health environment 
Unit 4: Instruction to wood processing 
Unit 5: Finishing 
73 
Table 4. Woodworking technology contents from the 1960's to the 1980's 
1960's 1970's 1980's 
Approach to woodworking 
Design 
Wood materials 
Wood 
Plywood 
Veneering 
Wood technology 
Hand tools 
Cutting 
Filling 
Sanding 
Drilling, 
mortising 
boring, and 
Portable power tools 
Stationary power tools 
Cutting 
Design 
Wood 
Plywood 
Veneering 
Cutting 
Filling 
Sanding 
Drilling, 
mortising 
Cutting 
Filling 
boring, and 
Filling ^
Sanding Sanding 
Drilling, boring, and Drilling, boring, and 
mortising mortising 
Shaping Shaping 
Design 
Estimating 
Safety 
Metrics in 
woodworking 
Reading prints, 
drafting 
Wood processing 
Wood 
Plywood 
Veneering 
Wood science 
Modified & Preserva­
tive woods 
Material and struc­
tural testing 
Wood & environment 
Principles and 
operations 
Principal and 
operation 
Principal and 
operation 
Table 4. (Continued) 
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1960'S 1970's 1980's 
Construction 
Joinery 
Fasting 
Laminating, bending, 
and molding 
Structures 
Finishing 
Joinery 
Fasting 
Laminating, bending, 
and molding 
Structure 
Finishing 
Joinery 
Installing hardware 
Laminating, bending, 
and molding 
Structure 
Finishing 
Adhesives and gluing 
Wood fasteners 
Abrasive and sanding 
Production 
Pattern making Pattern making 
Wood research 
Pattern making 
Manufacture furniture 
and other wood 
products 
Carpentry 
Decoration 
Cabinet making 
New technology in 
material and 
construction 
Unit 6: Careers in the woodworking industry 
Competencies have been identified for the topic of study. As used in 
this context, competencies represent skills, knowledge, or attitudes that 
imply the ability or intelligence to accomplish a task or job. They 
represent the instructional intent and are stated as specific goals to be 
achieved. The purpose of these competencies is to assist teachers and 
students in clearly formulating a purpose for learning. 
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Competencies for woodworking 
• Learn to identify and know the use of different kinds of wood. 
• Read and develop a working drawing to construct a woodworking industrial 
product. 
• Demonstrate different wood fastening methods and when to use them 
properly. 
• Demonstrate safe practices in using hand and power tools, materials, and 
processes. 
• Understand basic woodworking processes and apply them correctly to 
assignments or products. 
• Comprehend and apply the basic techniques of woodworking finishing 
operations. 
• Develop pride in workmanship and positive work habits. 
• Discuss how to become a wise consumer of goods related to woodworking. 
• Develop an interest in the craft of woodworking as an enjoyable leisure 
time activity and profitable hobby. 
• Demonstrate an awareness of career opportunities for competent persons 
within the woodworking industries. 
• Develop leadership talents. 
Woodworking Education in Taiwan 
Since the beginning of the history of manking two basic requirements 
have been shelter and furniture; and wherever available, wood has been used 
for both (Hou, Lu, Tsai, & Wu, 1991). Chinese furniture (woodworking) has 
a long history, and documents recording the history of Chinese furniture 
are numerous (Ecke, 1985). In addition to literary references, Shang's 
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writings (pre-twelfth century, B.C.); Shang and Chou bronzes (pre-third 
century B.C.); and fragments of actual furniture from Han sites (third 
century B.C. to third century A.D.) serve as additional evidence. 
In current years, Taiwan's furniture (woodworking) industries have 
set up automated manufacturing plants to mass produce wood products and 
sell them not only within the country but also for export to America, 
Europe, Australia, Africa and Asia. Taiwan is fourth in the world in the 
export of furniture (Hong, 1984; Hou, 1986). Therefore, Taiwan's furniture 
(woodworking) industries also play an important role in the country's 
economic growth. 
There are many elements contributing to the rapid economic 
development in Taiwan, and the excellence and abundance of technical 
manpower are the major reasons (Chung, 1991). Technical manpower 
development efforts are the success of vocational education from which a 
pool of capable workforce is maintained for the use of industry. There 
are two levels of woodworking education in schools. The first level is 
found in the vocational industrial senior high school. In this level, 
emphasis is on woodworking skills and knowledge. The second level is found 
in the junior college, where the emphasis is on furniture design, 
manufacturing engineering and management. 
Woodworking education in vocational industrial senior high schools 
The purposes of wood working education in the vocational industrial 
senior high school (Ministry of Education, 1991) is to: 
1. raise students ability to understand the different kinds and features 
of materials for furniture and ornamentation; 
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2. develop a capability of reading blueprints, drafting, design and 
estimates for furniture and ornamentation; 
3. gain experience using woodworking hand tools, electric, air, and oil 
power to manufacture wooden products and ornamentation; 
4. understand mass production methods; and 
5. develop manufacturing engineering and skills of finishing, painting, 
and hardware fastening. 
In an industrial technology society, woodworking technicians must 
have capabilities as follows (Ministry of Education, 1991): 
1. comprehensive knowledge of wood materials and wood technology; 
2. experienced skills and knowledge of woodworking tools, machines, 
facilities and equipment; 
3. capability of productive design and drafting for furniture; and 
4. ability of productive quality control, estimation, and management. 
Woodworking curriculum structure 
The goal of woodworking education is to develop student understanding 
and application of woodworking tools, machines, materials, facilities, and 
equipment to make wooden products, and to be employable at the entry level 
in the wood working industry. 
According to curriculum standards (Ministry of Education, 1986), the 
woodworking curriculum is divided into two programs; a) the first program 
emphasizes suitable work for easy transfer, and development of student 
potential, and b) the second program's emphasis is on developing 
professional skills and increasing general level of skill. The first 
division of curriculum is a cluster-based curriculum that will maintain 
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students through a interesting step-by-step learning process. 
Table 5 shows a cluster-base curriculum of woodworking from the 
Ministry of Education (1986). It is divided into general courses, 
fundamental required courses, and selected courses. General courses raise 
personal general capacity, cultural awareness, professional morals, and 
give students an opportunity to consider a match with professional courses. 
Professional required courses emphasize professional knowledge study and 
are divided into three parts: a) professional fundamental courses; b) 
professional courses; and c) workshop courses. Teaching basic knowledge 
relative to professional courses in professional fundamental courses, and 
teaching professional basic courses of workshop courses in professional 
courses is required to raise the ability of student creativity, attitude, 
and self-development. Vocational industrial school education focuses on 
workshop courses, and the students study to learn required skills for 
employability. 
Woodworking education at the National Taipei Institute of Technology 
There is a woodworking program at National Taipei Institute of 
Technology (NTIT). At this college, the Department of Industrial Design is 
divided into a production program and a furniture program. Students from 
vocational industrial senior high schools continue their study in a three-
year program. College and technical education should focus on applied 
sciences so that students can be equipped with partial skills and technical 
know-how needed to serve society (Ministry of Education, 1990). 
The teaching goal of the furniture design division focuses on 
furniture design, manufacturing engineering, and management. Most of the 
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Table 5. Woodworking professional required/selective courses of industrial 
vocational senior high schools in Taiwan 
10th grade 11th grade 12th grade 
Professional fundamental 
courses 
Mathematics 
Physics 
Basic professional 
courses 
Introduction civil 
architectural 
engineering 
Engineering material 
Professional courses 
Woodworking tools and 
machines 
Workshop courses 
Engineering drawing 
Woodworking workshop I 
Selective courses 
Mathematics 
Chemistry 
Application computer 
Introduction engineer­
ing mechanical 
Introduction mechani­
cal and electric 
Furniture materials 
Finishing engineering 
Woodworking drafting 
Woodworking workshopII 
Engineering safety and 
sanitation 
Furniture structure 
Introduction furniture 
design 
Woodworking drafting 
Woodworking workshopIII 
Model making 
Production estimation 
Workshop layout 
Human engineering 
Formative theory 
Workshop management 
Interior decoration 
Mold engineering 
students who graduate from this program will do furniture design, 
manufacturing, or be management engineers in furniture (woodworking) 
industries. The courses in the furniture design division are as shown in 
Table 6 (NTIT, 1990). 
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Table 6. Furniture design division courses at NTIT 
Freshman year Sophomore year Junior year 
Required courses 
Design drawing 
History of industrial 
design 
Introduction to 
industrial design 
2-dimensional design 
3-dimensional design 
Color planning 
Production woodworking 
equipment 
Prototype technology 
Furniture drafting I 
Selective courses 
Product planning 
Design methodology 
Human factor I & II 
Presentation techniques 
Computer & application 
Introduction computer 
science 
Furniture manufacturing 
processes 
Introduction to 
architecture 
Furniture cost analysis 
Furniture construction 
Furniture I & II 
Furniture drafting II 
Furniture quality 
control 
Adhesive & adhesive 
Finishing 
Photography 
Furniture marketing 
Furniture III & IV 
Furniture management 
analysis 
Furniture production 
control 
Industrial Japanese 
Design professional 
Practical visuals 
Interior design 
Pottery making 
Seminar I & II 
Graduation requirements: required courses (102 credits), selective 
(18 credits) equals a total of 120 credits. 
The advantages of woodworking education 
Woodworking is hard work, but it contributes greatly to humanity and 
society. The Taiwan Provincial Development of Education policy and other 
related developments encourage young people to learn skills. There are 
several benefits of this policy as follows: 
1. There is a trade skills competition for students at vocational 
industrial senior high schools. This competition is held 
annually by the Taiwan Provincial Development of Education. 
This competition includes knowledge (writing) and skills 
(construct a project). Students will be promoted to junior 
college and get a fellowship for their study if they get an 
award in this trade skills competition. 
2. Students can take a promotion examination to study in a junior 
college/university. The Ministry of Education gives this promotion 
examination annually. The first award is given to a senior student 
of each class at the vocational industrial senior high schools. The 
student may take the promotion examination to study at a junior 
college/university. 
3. Students participate in a national/international vocational 
training competition. The vocational training competition is 
both a domestic and international one for young people to 
increase mutual understanding, friendship and to observe the 
international level in technical performance to improve skill 
training for Taiwan (EVTA, 1987). 
4. Students who graduate from vocational industrial senior high 
schools can participate in work/study programs. The graduate 
students of woodworking get jobs in woodworking or they may 
choose to take the entrance examination to continue their 
education at a junior college/university. 
5. There is a national/international competition of wooden works. 
Students who are creative and make wooden works can participate 
in the national/international competition. It promotes a 
continued interest in the wood working field. 
Problems facing woodworking education 
A problem refers to "a significant discrepancy between an existing 
degree or the amount of a characteristic Ho be' or ^the actual' and 
preferred degree or amount of that characteristic ^ought to be' or Hhe 
ideal'" (Lee, 1990; Friedman, Brinlee, & Hayes, 1980). Currently, 
woodworking education in Taiwan has the following problems: 
1. Public perceptions are not aligned to the field. Most perceptions of 
woodworking is that woodworking leads to a low level position which 
causes many students to not to make one of the woodworking 
occupations their lifework. Most graduate students continue their 
study at a junior college/university. 
2. There are some people in related woodworking fields who do not 
understand the concept of a vocational cluster-based curriculum. 
Those people, including the woodworking industry and school teachers, 
regard the students' skill quality in a cluster-based curriculum as 
less than that of students in a unit trade training curriculum. They 
do not understand a cluster-based vocational curriculum emphasis 
because of the change within the industrial structure and the need 
for different types of technicians. 
3. Many teachers/students deviate from the curriculum standards. 
Admittedly, the implementation of curriculum standards mainly depends 
upon the teacher's instruction. It is evident that woodworking 
instruction in Taiwan has, in some instances, deviated from the ideal 
83 
curriculum prescribed by the curriculum standards. The deviation 
could be a desirable modification based upon critiques of the 
curriculum standards, but unfortunately, almost all deviations have 
led toward a worse direction (Lee, 1987). Two predominate factors 
causing a deviation are: 
a. Teacher indifference -- As previously mentioned, some courses in 
the wood working department are not subjects required in the 
entrance examination to junior colleges/universities. Lacking 
serious supervision and desirable expectations, many woodworking 
teachers are resistant to change or unable to reflect a 
curriculum change in their teaching. 
b. Student indifference -- Student indifference results from the 
entrance examination requirements. Students are only concerned 
with the required courses for the entrance examinations. 
Future efforts in woodworking education 
In 1986, in order to affect improvement in the economic structure of 
Taiwan, the Ministry of Education changed the industrial vocational 
education curriculum from unit trade training to a new cluster-based 
vocational curriculum. In order to successfully implement the industrial 
vocational education curriculum reform program, the design of the 
woodworking curriculum should consider such factors as the needs of the 
woodworking industry, the social and cultural backgrounds, the students, 
and the teachers. Thus, students with woodworking majors can better 
perpetuate their employment and further their study abilities. Future 
efforts for woodworking education are as follows: 
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1. Teacher in-service training programs and curriculum revisions should 
be arranged in order to alleviate the problems caused by the 
implementation of the curriculum changes and to improve students 
learning effects as well (Wu, 1989). 
2. Combine and utilize school and community resources to provide the 
optimum learning environment for students (Chen & Shih, 1989). 
Students should alternate their schedules between academic courses in 
school and basic skills training in a woodworking factory. 
3. Product design and manufacturing engineering ability (Bureau of 
Industry, 1989) should be raised. Since 1989, Taiwan has implemented 
a five-year plan to promote product design capability. This plan 
includes the furniture (woodworking) field. It appears to be an 
opportunity for professionals in the field to develop a progressive 
philosophy, reconstruct the woodworking curriculum, and win public 
support for woodworking education. 
The introduction and implementation of a new curriculum should be 
conducted in accordance with the needs of the country, its enterprises, the 
students and the teachers. It should take into consideration an 
integration among the developments of science and technology, social 
background and the immediate society. 
It is generally recognized that a woodworking education is not only 
an integral part of the foundation of society but also the prime force 
behind its development and progress. The woodworking manpower needed by 
economic and social reconstruction projects must be trained under a 
long-term woodworking education program. 
A long-term woodworking education development plan is now being 
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prepared to complement Taiwan's current transformation from traditional 
(labor-intensive) woodworking industry to a high technology (automatic) 
woodworking industry which will require added education at all levels. 
Summary 
From the review of literature, evidence suggests that it is 
especially important that curriculum theory serves as a basis for 
curriculum development. There should be a continual awareness of the 
difficulties in translating theory into practice. Good practice and good 
theory are interdependent. There is a need for the development of a 
working relationship between theory and practice. Zais' eclectic model 
shows that a curriculum has roots in philosophical assumptions acceptable 
in society. Focusing on the individual is very important to enable the 
individual to attain maximum potential. Knowledge of the developmental 
process, the career development process, student aptitude, differences, 
interests, and tendencies are all important to the translation of theory 
into practice. 
Three types of curriculum theory have been mentioned earlier: a) 
control; b) hermeneutic, and c) critical. Control theory focuses on 
practice; hermeneutic theory emphasizes ideas and thoughts; and critical 
theory deals with both perspective and practice, focusing on the 
dialectical relationship between theoretical and practical. 
Curriculum developers must recognize the importance of interpersonal 
and social climates in the schools, and the kind of maturity that is 
necessary for student success. Curriculum needs maturation and readiness, 
depth vs. breadth, and long-term acquisition. Curriculum design, must 
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emphasize the three different types of school curricula: a) subject-
centered; b) societal-centered; and c) individual-centered. It should be 
based on the needs of organizational reform within the educational system. 
Another analysis of curriculum development theory was identified in 
five curriculum designs: a) competencies; b) disciplines or subjects; c) 
social activities and programs; d) progress skills; and e) individual needs 
and interests. Two curriculum frameworks were presented: The ITECO and 
Finch & Crunkilton's curriculum development model. Efforts were made to 
determine content which will include the various factors that can affect 
the entire process. Employment data for each occupational category 
reflected current employment, anticipated industrial growth, and personal 
replacements. Tyler listed three criteria for effective content: 
organization/continuity, sequence, and integration. The literature 
relating to task analysis and DACUM approaches for curriculum development 
was reviewed. 
Whereas the developmental process is certainly important to the 
quality of a curriculum, it is determined only through evaluation in 
realistic settings. Therefore, a comprehensive evaluation of the 
curriculum may best be achieved if the focus is initially concerned with 
the establishment of evaluation standards. Two evaluation models; the CIPP 
model, and Darcy's curriculum design model were presented. 
Goals and objectives were discussed as two essential elements in the 
vocational education curriculum. Goals that have broad, and measurable 
outcomes can serve as a foundation for further curriculum building. 
Objectives represent the measurable outcomes in a curriculum. Their 
development requires a detailed and systematic effort if objectives are to 
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communicate exactly what is expected of the learner. Several types of 
sequencing arrangements have been presented, each of which has the 
potential to aid curriculum developers in sequencing objectives which best 
meet student needs. 
There is a trend for occupational cluster education within a 
changeable society. Several authors stated reasons for a cluster of 
occupations rather than a single occupation. Also stated were 
characteristics/concepts of the vocational cluster program. 
Competency-based education represents a meaningful alternative to 
conventional forms of education. Its direct focus on the development of 
tasks, skills, altitudes, values, and appreciation which are critical to 
success in life and/or in earning a living makes a competency-based 
education very relevant to vocational and technical education. 
Reference has been made to performance/competency; performance 
reference relates to standard of work, whereas competency refers to 
specific knowledge/skills. Both are derived from actual job skill 
requirements. Listed were several limitations and strengths of a 
competency-based curriculum. 
Woodworking has enjoyed a long history which represents a great 
contribution to human life. The background history and present woodworking 
instructional content at the vocational high school level in the United 
States were discussed. These provide important reference materials to 
evaluate woodworking education in Taiwan. 
Several advantages, problems to be faced, and needed future efforts 
in woodworking education in Taiwan were reviewed. The ultimate aim is to 
fully develop greatly needed woodworking human resources to build and turn 
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Taiwan's woodworking education/industry toward the future progress of the 
nation, and to play an important role in international trade. 
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CHAPTER III. METHODOLOGY 
The methods and procedures used in this study are described in this 
chapter and are reported in seven parts: 1) Description of Population and 
Sample; 2) Study Variables; 3) Instrument Development; 4) Validation and 
Pilot-testing of Instrument; 5) Data Collection Methods; 6) Hypotheses and 
Statistical Methods; and 7) Data Analysis. 
Description of Population and Sample 
Population 
The population of this study consists of the following: 
1. All teachers of the woodworking departments in industrial-vocational 
senior high schools in Taiwan. Twelve such departments were 
identified from educational statistics gathered from the Ministry of 
Education, R.O.C. 
2. All skilled workers and supervisors employed in this field. Members 
of both groups would have graduated from industrial-vocational senior 
high schools and would be employed in woodworking related 
occupations. Woodworking factories were identified from the 
Membership Book of the Taiwan Furniture Association (1992). 
The population was identified and chosen as such because the skilled 
workers and supervisors had backgrounds both in high school woodworking and 
in professional woodworking. Teachers were chosen because the competencies 
taught in industrial-vocational senior high schools are major issues of 
this study. 
From this population, the sample was identified: 
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1. Teachers -- There were 76 teachers of woodworking related courses, 
and because of their small number, all teachers of woodworking 
departments in industrial vocational senior high schools were 
included in the sample. 
2. Supervisors and skilled workers -- Supervisors and skilled workers 
from each woodworking related industry were included. In total, 229 
subjects were selected from three woodworking related occupations. 
Study Variables 
Independent variables 
Two groups of independent variables were studied: 
1. Teachers, supervisors, and skilled workers together represented the 
nominal independent variables. 
2. Woodworking related occupations, namely cabinet making, interior 
design, and carpentry, represented the nominal independent variables. 
Dependent variables 
Three groups of dependent variables were studied: 
1. Perceptions regarding occupational skills and knowledge required 
represented interval dependent variables; 
2. Perceptions regarding introductory courses required represented 
interval dependent variables; and 
3. Perceptions regarding advanced courses required represented interval 
dependent variables. 
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Instrument Development 
A questionnaire was developed from which to gather data for this 
study. Questionnaire items were generated by the investigator who divided 
the instrument into four parts (see Appendix B). The Chinese version is 
found in Appendix C. The first part elicited personal or demographic 
information, but contents differed depending upon the respondents 
(teachers, supervisors, or skilled workers). The second part dealt with 
skill perceptions, the third with knowledge perceptions, and the fourth 
with comments and suggestions. 
The outline of the Curriculum Standards of the Woodworking 
Department, as announced by the Ministry of Education, R.O.C., was used as 
a starting point from which to develop the research instrument. Additional 
information was obtained from the text materials for each occupational area 
and from the competency-based instruction descriptions used in the United 
States. These resources were scanned to determine the types of skills and 
knowledge that skilled workers might be required to perform in the 
woodworking industry. 
All skill and knowledge categories were divided into constructed 
items. In the second part, 34 skill items were evaluated, and in the third 
part, 64 knowledge items. All items, except those eliciting personal 
information, required two responses. The first response indicated the 
perception of skills/knowledge needed in the woodworking industry; the 
second indicated that of skills/knowledge taught in school. 
An instrument employing a five-point Likert-type scale was developed 
from which respondents could rate items. 
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Validation and Pilot-testing of the Instrument 
The questionnaire was subjected to validation by a panel of experts 
comprised of six Taiwanese professors. These professors were asked to 
evaluate all items. They were given a list of curricular standards and 
asked to determine whether the listed items were inclusive of all skills 
and knowledge needed in the woodworking industry. The instrument was 
revised three times before a satisfactory draft was produced. This draft 
was used as a pilot-test and sent to a sample of teachers, supervisors, and 
skilled workers. Results of this test were considered in further findings 
and in revising the questionnaire. The final draft of the instrument was 
approved by the Human Subjects Review Committee at Iowa State University on 
April 21, 1992 (see Appendix D). 
Data Collection Methods 
Four steps were involved in the data collection process: 
1. The questionnaire was mailed to each school and woodworking factory 
selected for the sample. 
2. A cover letter introducing the purpose of the study and assuring 
confidentiality of responses was sent (see Appendix E) to each 
participant. 
3. Each participant was asked to complete the questionnaire within two 
weeks and to return it in an enclosed self-addressed, stamped 
envelope. 
4. A follow-up letter (see Appendix F) with an additional questionnaire 
and self-addressed stamped return envelope was distributed to each 
subject who had not return the first questionnaire. 
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Hypotheses and Statistical Methods 
The study sought to answer a number of questions: 
1. Are there differences in terms of skills perceived as necessary among 
woodworking occupations? 
2. Are there differences in types of knowledge perceived as necessary 
among woodworking occupations? 
3. Are there differences in perceptions among the respondents of 
woodworking occupations and teachers regarding the contents of skills 
needed? 
4. Are there differences in perceptions among the respondents of 
woodworking occupations and teachers regarding the contents of 
knowledge needed? 
5. Are there differences in terms of necessary woodworking skills, as 
perceived by teachers, supervisors, and skilled workers? 
6. Are there differences in types of necessary woodworking knowledge, as 
perceived by teachers, supervisors, and skilled workers? 
7. Do members of different occupations perceive differently the skills 
necessary for the woodworking industry and those taught in the 
industrial-vocational senior high schools? 
8. Do members of different occupations perceive differently the 
knowledge necessary for the woodworking industry and those taught in 
the industrial-vocational senior high schools? 
9. Are there correlations between different terms of skills in 
woodworking occupations? 
10. Are there correlations between different types of knowledge in 
woodworking occupations? 
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The research questions resulted in the formulation of the following 
null hypotheses: 
Hypothesis 1; There are no significant differences in terms of woodworking 
skills perceived as necessary among woodworking occupations? 
Hq: fly ~ 1^2 ~ Uif 5nd 
H.: at least two jj's are different, 
where 1 = cabinet makers, 
2 = interior decorators, 
3 = carpenters. 
Hypothesis 2; There are no significant differences in types of knowledge 
perceived as necessary among woodworking occupation? 
Ho: /A = P2 = and 
H.: at least two fj's are different, 
where 1 = cabinet makers, 
2 = interior decorators, 
3 = carpenters. 
Hypothesis 3: There are no significant differences in perceptions among 
the respondents of woodworking occupations and teachers regarding the 
content of skills needed? 
Hq: - JJ2 ~ J^3 and 
H,: at least two/y's are different, 
where 1 = cabinet makers, 
2 = interior decorators, 
3 = carpenters, 
4 = teachers. 
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Hypothesis 4; There are no significant differences in perceptions among 
the respondents of woodworking occupations and teachers regarding the 
content of knowledge required? 
Ho: = Pz = Pa =A'4> and 
H,: at least two f j ' s  are different, 
where 1 = cabinet makers, 
2 = interior decorators, 
3 = carpenters, 
4 = teachers. 
Hypothesis 5; There are no significant differences in terms of necessary 
woodworking skills, as perceived by teachers, supervisors, and skilled 
workers. 
Ho: //i = )[/2 = /J3> and 
H,: at least two / j ' s  are different, 
where 1 = teachers, 
2 = supervisors, 
3 = skilled workers. 
Hypothesis 6; There are no significant differences in types of necessary 
woodworking knowledge, as perceived by teachers, supervisors, and skilled 
workers. 
Hg: /J^ = fJ2 " Pzt and 
H.: at least two//'s are different, 
where 1 = teachers, 
2 = supervisors, 
3 = skilled workers. 
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Hypothesis 7: Cabinet makers, interior decorators, carpenters, and 
teachers perceived no significant difference between the skills necessary 
for the woodworking industry and those taught in the industrial-vocational 
senior high schools. 
Ho: = //2) and H.: /y, //g 
where represents the score for the skills needed and yt/j 
represents the score for the skills taught. 
Hypothesis 8; Members of different occupations perceive no significant 
difference between the knowledge necessary for the woodworking industry and 
those taught in industrial-vocational senior high schools. 
Ho: = //g, and H,: /y, 
where //i represents the score for the knowledge needed and yt/g 
represents the score for the knowledge taught. 
Hypothesis 9: There are no significant correlations between different 
terms of skills in woodworking occupations. 
Hq: Pij = 0, and 
H.: Pii 0 
i = 1, 2, 3, ... , 
j ~ 1> 2, 3, ..., 
and i j where i and j are different skills. 
Hypothesis 10: There are no significant correlations between different 
types of knowledge in woodworking occupations. 
Hq: Pii = 0, and 
H,: Pij 0 
i = l ,  2 ,  3 ,  . . .  ,  
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and i ^ j where i and j are different knowledge. 
Data Analysis 
A number of processes were part of the data analysis: 
Each returned questionnaire was carefully examined. If 50% or more 
of the 53 questions were incomplete, the questionnaire was 
invalidated and eliminated from the analysis. 
Data collected from the returned questionnaires were coded and used 
to construct a data file with which to run statistical analyses by 
means of the Statistical Package for Social Scientists (SPSS). 
The following statistical procedures were used to analyze the data: 
a. mean scores were computed for all three or four groups in the 
study, for all items related to each research question; 
b. standard deviations were computed for the three or four groups 
and for all items; 
c. frequency counts and percentages were used to summarize 
descriptive data; 
d. one-way analysis of variance (ANOVA) procedure was used to 
analyzes one independent variable at two or more levels; 
e. post-hoc Duncan's multiple range test was carried out whenever 
differences significant beyond the assigned probability level of 
0.05 were found for F-values among groups; 
f. matched-pair t-test was used to test the difference between the 
means of two groups of samples; 
g. Pearson product moment correlation coefficient was used to test 
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the correlation among skills and knowledge for test groups, 
perceived relevances of critical competencies; 
h. Cronbach's alpha reliability coefficient was calculated for the 
instrument. The reliability coefficient of a measure indicates 
its consistency. Cronbach's alpha, which essentially calculates 
the average of all possible split-half reliability coefficients, 
is in wide use (Bryman & Crammer, 1990); and 
i. tables and graphs were presented to clarify findings and related 
discussion. 
4. Recommendations were made based upon study results. 
5. Each hypothesis was tested, as follows: 
Hypotheses 1. 3. & 5 
A one-way ANOVA in the SPSS-X package was used to test whether people 
whose jobs require different terms of skills will show evidence of 
significant differences in terms of perception scores. If so, Duncan's 
multiple range test was used to test that significance among groups. 
Hypotheses 2. 4. & 6 
An ANOVA using the one-way procedure in the SPSS-X package was used 
to test whether people whose jobs require different types of knowledge will 
evidence significant differences in terms of perception scores. If so, the 
Duncan's multiple range test was used to test that significance. 
Hypotheses 7 & 8 
Matched-pair t-tests were applied to test whether there are 
significant differences between the skills and knowledge currently needed 
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for different occupations and those taught in industrial-vocational senior 
high schools. 
Hypotheses 9 & 10 
A correlation coefficient matrix of the responses regarding skills 
and knowledge were computed of all pairs relating to woodworking 
occupations. 
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CHAPTER IV. FINDINGS AND DISCUSSION 
The major findings and results of this study are presented in this 
chapter. The report is organized into three parts: 1) general 
characteristics of the sample; 2) general description of survey results for 
each item; and 3) findings for each hypothesis. 
General Characteristics of the Sample 
Composition of the sample 
Three hundred and five (305) respondents provided the usable data for 
this study. The response ratio was 80.26% (305/380). Number and 
percentage of respondents, by group of sample, are shown in Table 8. 
As can be seen from Table 7, 76 teachers, 70 supervisors, and 159 
skilled workers participated in this study. 
Occupation and position of the respondents 
Responses regarding Hypotheses 1 and 2 were classified according to 
three occupational fields, viz., cabinet making, interior decorating, and 
carpentry. Responses regarding Hypotheses 3, 4, 7, 8, 9, and 10 were 
classified according to four occupation, viz., cabinet making, interior 
decorating, carpentry, and teaching; Those regarding Hypotheses 5 and 6 
were classified according to three occupations, viz., teachers, 
supervisors, and skilled workers. Table 8 shows the number of responses 
from each of the various occupations. 
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Table 7. Number and percentage of respondents in sample 
Group Frequency Percentage 
1. Teachers 76 24.92% 
2. Supervisors 70 22.95% 
3. Skilled workers 159 52.13% 
Total 305 100% 
Table 8. Distribution of respondents, by occupation 
Occupation Frequency Percentage 
1. Cabinet making 139 45.58% 
2. Interior decorating 64 20.98% 
3. Carpentry 26 8.52% 
4. Teaching 76 24.92% 
Total 305 100% 
Table 9 indicates that 139 (45.58%) respondents were working in 
cabinet making; 64 (20.98%) were working in interior decorating; 26 (8.52%) 
were working in carpentry; and 76 (24.92%) were teaching woodworking. 
Distribution of respondents, bv gender 
Another demographic variable considered in the study was the gender 
of respondents (see Table 10). Participating in the study were 62 (20.33%) 
females and 243 (79.67%) males. 
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Table 9. Distribution of respondents, by gender 
Gender Frequency Percentage 
1. Female 62 20.33% 
2. Male 243 79.67% 
Total 305 100% 
Table 10. Distribution of respondents, by age 
Age Frequency Percentage 
1. 30 and younger 236 77.37% 
2 .  3 1 - 4 0  y e a r  57 18.69% 
3 .  4 1 - 5 0  y e a r s  12 3.94% 
4 .  5 1 - 6 0  y e a r s  0 0% 
5. older than 60 0 0% 
Total 305 100% 
Distribution of respondents, bv age 
These participants were divided into the age groups 30 and younger 
(77.37%), 31-40 years (18.69%), and 41-50 years (3.94%). Table 11 presents 
the age distribution of respondents. 
Distribution of respondents, bv highest academic degree obtained 
Table 11 presents the distribution of respondents by highest academic 
degree. As the table shows, three respondents (0.98%) had earned Master's 
degrees; 67 (21.97%), bachelor's degrees; 72 (23.61%), senior college 
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Table 11. Distribution of respondents by highest academic degree obtained 
Degree Frequency Percentage 
1. Master's 3 .98% 
2. Bachelor's 67 21.97% 
3. Senior college 72 23.61% 
4. Industrial-vocational 
senior high school 
150 49.18% 
5. Other 13 4.26% 
Total 305 100% 
degrees; 150 (49.18%), vocational industrial senior high school diplomas; 
and 13 (4.26%), other types of education. 
Distribution of respondents, bv work experience 
In regard to years of work experience, 136 subjects (44.59%) had less 
than one year of either working or teaching experience. Another 93 
subjects (30.49%) had 1-5 years; 48 subjects (15.73%), 6-10 years; 21 
subjects (6.89%), 11-15 years; seven subjects (2.30%), more than 16 years. 
Table 12 shows the distribution of respondents, by years of work or 
teaching experience. As a background for the major questions of this 
study, perceptions of respondents were sought regarding which of the 
objectives listed in the questionnaire were actually taught in schools and 
which were needed to perform respondents' current jobs. 
Subjects were asked to rate for each item, on a scale of 1 to 5, the 
level of competency required at the workplace. Results are presented for 
each research hypothesis. 
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Table 12. Distribution of respondents by years of work or teaching 
experience 
Years Frequency Percentage 
1. less than 1 136 44.59% 
2. 1 - 5 93 30.49% 
3. 6 - 10 48 15.73% 
4. 11 - 15 21 6.89% 
5. more 16 7 2.30% 
Total 305 100% 
Instrument reliability 
For each skill or knowledge subject, regarded as necessary by 
woodworking professional in industries or by woodworking professionals or 
by woodworking teachers, overall reliability was tested. 
The overall reliability of skills perceived as necessary by 
woodworking professionals was 0.9301, and the reliability of the six 
related statements ranged from 0.7626 to 0,8824. Moreover, the overall 
reliability of subjects regarding skills as perceived by teaching in IVSHS 
was 0.9508, and the six statements ranged from 0.8147 to 0.9055. The 
overall reliability of subjects regarding knowledge considered necessary by 
the woodworking profession was 0.9756, and the reliability of the ten 
related knowledge statements ranged from 0.8531 to 0.9707. Overall 
reliability of for IVSHS woodworking was 0.9791, and the reliabilities of 
the ten related statements ranged from 0.8738 to 0.9645. Tables 13 and 14 
present detailed information. Statement scores should be relatively 
consistent for each respondent at different time periods. 
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Table 13. Reliability coefficients by skills needed in woodworking 
industry and taught in school 
Statement Needed in industry Taught in school 
1. Engineering drawing 0.8611 0.8147 
2. Woodworking drafting 0.8174 0.8576 
3. Woodworking workshop (I) 0.7626 0.8386 
4. Woodworking workshop (II) & (III) 0.8824 0.9055 
5. computer applications 0.8800 0.8887 
6. Model making 0.8780 0.8894 
T. Overall skills 0.9301 0.9508 
Table 14. Reliability coefficients by knowledge needed in woodworking 
industry and taught in school 
Statement Needed in industry Taught in school 
1. Woodworking tools and machines 0.8745 0.8738 
2. Materials layout 0.8691 0.8901 
3. Finishes & finishing 0.8894 0.9116 
4. Furniture structure 0.9198 0.9193 
5. Introductory furniture design 0.8531 0.9014 
6. Production estimation 0.9290 0.9512 
7. Shop layout & management 0.9583 0.9583 
8. Human engineering 0.9153 0.9281 
9. Interior decoration 0.9395 0.9221 
10. Mold engineering 0.9706 0.9645 
Overall knowledge 0.9756 0.9791 
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Findings for Each Hypothesis 
Nun Hypothesis 1 
It was hypothesized that no significant differences in terms of 
woodworking skills perceived as necessary among woodworking occupations. 
Data presented in Table 15 provide the evidence to reject this null 
hypothesis. F-values, were significantly different at the 0.05 level; 
thus, there were significant differences in terms of skills needed for 
different woodworking occupations. Table 15 presents the means, standard 
deviations, and analyses of variance relating to skills needed for 
different woodworking occupations. 
As shown in Table 15, there were significant differences beyond the 
0.05 level, among occupations in terms of the F-value for woodworking 
drafting; the F-value for computer applications was significant beyond the 
0.01 level among the occupations. 
Tables for discussion of further tests performed are found in 
Appendices G-I. Tests for analysis of variance are found in Appendix G 
(Tables 48-67). Duncan's multiple range tests are found in Appendix H 
(Tables 68-127). Tests for the Pearson correlation coefficient are found 
in Appendix I (Tables 128-137). 
The results of analyses of variances relating to the skills needed 
among occupations are presented in Table 48. 
Information regarding the skill of woodworking drafting is included 
in Table 68. There were significant differences between occupations in (1) 
cabinet makers (mean = 4.00) and carpenters (mean = 4.39), and (2) interior 
decorators (mean = 3.96) and carpenters (mean = 4.39). This indicated that 
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Table 15. Means, standard deviations, and ANOVA relating to terms of 
skills need in woodworking, as perceived by occupations 
Skills Overall 
mean 
Std. 
dev. 
F-
Value 
Pr > F Duncan's 
1. Engineering drawing 4.08 0.68 2.90 0.0570 
2. Woodworking drafting 4.03 0.65 4.57 0.0113 * 3>1, 3>2 
3. Woodworking workshop (I) 4.28 0.55 0.48 0.6185 
4. Woodworking workshop 
(II) & (III) 
4.37 0.57 0.93 0.3976 
5. Computer applications 3.71 0.86 5.32 0.0055 ** 3>1, 3>2 
6. Model making 4.11 0.64 1.88 0.1552 
Overall skills 4.12 0.48 4.17 0.0166 * 3>1, 3>2 
* p < .05, ** p < .01. 
1 = Cabinet makers; 2 = Interior decorators; and 3 = Carpenters. 
differences existed between carpenters and cabinet makers, and interior 
decorators in woodworking drafting. Obviously, skills in woodworking 
drafting are emphasized most by the carpenters. 
Information regarding the skill of computer applications is 
included in Table 69. There were significant differences between 
occupations in (1) cabinet makers (mean = 3.63) and carpenters (mean = 
4.21), and interior decorators (mean = 3.68) and carpenters. This 
indicated that differences existed between carpenters and cabinet makers, 
and interior decorators in the computer applications. As show in Table 69, 
skills in the computer applications are emphasized most by the carpenters. 
Summary There are significant differences in perceptions 
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regarding skills needed for cabinet makers, interior decorators, and 
carpenters. Overall, the mean and standard deviations shown in Table 15 
indicate that respondents recognized that woodworking workshop (I) 
(mean = 4.28) and woodworking workshop (II) (III) (mean = 4.37) represent 
the most important skills. And respondents agreed that computer 
applications were relatively unnecessary in their occupations. 
Null Hypothesis 2 
It was hypothesized that there are no significant differences in 
types of knowledge perceived as necessary among woodworking occupations. 
According to the data analysis results presented in Table 16, this null 
hypothesis was rejected. F-values, were significantly different beyond 
0.05 level. Thus, there were significant differences regarding the types 
of knowledge perceived as necessary by different woodworking occupations. 
Table 16 presents means, standard deviations, and analyses of variance 
relating to the types of knowledge required by woodworking occupations. 
As shown in Table 16, there were significant differences among 
different occupation groups in terms of knowledge required of woodworking 
tools and machines, materials and layout, finishes and finishing, furniture 
structure, introductory furniture design, production estimation, shop 
layout and management, interior decoration, and mold engineering. 
Information regarding the knowledge of woodworking tools and machines 
is included in Table 70. Significant differences existed between the 
occupation (1) cabinet makers (mean = 4.01) and carpenters (mean = 4.43), 
and (2) interior decorators (mean = 4.10) and carpenters. 
Information regarding knowledge of materials and layout is included 
109 
Table 16. Means, standard deviations, and ANOVA relating to types of 
knowledge needed in woodworking, as perceived by occupation 
Knowledge Overall 
means 
Std. 
dev. 
F-
Value 
Pr > F Duncan's 
1. Woodworking tools & 
machines 
4.09 0.63 5.15 0.0065 ** A 
CO 3>2 
2. Materials and layout 4.19 0.63 3.22 0.0416 * 3>1 
3. Finishes & finishing 4.24 0.61 3.13 0.0458 * W V 3>2 
4. Furniture structure 4.17 0.63 5.09 0.0069 ** 3>1, 3>2 
5. Introductory furniture 
design 
4.10 0.63 3.75 0.0249 * 3>1 
6. Production estimation 4.16 0.70 9.20 0.0001 *** 3>1, C
M A
 
CO 
7. Shop layout & management 4.13 0.71 9.98 0.0001 *** 3>1, CO
 
V
 ro
 
8. Human engineering 4.10 0.71 1.93 0.1470 
9. Interior decoration 4.22 0.74 21.24 0.0000 *** 2>1, 3>1 
10. Mold engineering 3.75 0.92 12.61 0.0000 *** r
—
1 
1 
A
 
1 
CO 
1 
3>2 
Overall knowledge 4.12 0.53 10.10 0.0000 *** 3>1, 3>2 
* p < .05, ** p < .01, *** p < .001. 
1 = Cabinet makers; 2 = Interior decorators; and 3 = Carpenters. 
in Table 71. There were significant differences between cabinet makers 
(mean = 4.13) and carpenters (mean = 4.47). Information regarding 
knowledge of finishes and finishing is included in Table 72. Significant 
differences existed between the occupations of (1) cabinet makers (mean = 
4.21) and carpenters (mean = 4.52), and (2) interior decorators (mean = 
4.20) and carpenters, which indicate need for such knowledge. 
Information regarding knowledge of furniture structure is included in 
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Table 73. There were significant differences between the occupations of 
cabinet makers (mean « 4.10) and carpenters (mean = 4.52), and interior 
decorators (mean = 4.18) and carpenters in terms of the perceived 
importance of knowledge of furniture structure. 
Information regarding the knowledge of introductory furniture design 
is shown in Table 74. There were significant differences between 
occupations in cabinet makers (mean = 4.01) and carpenters (mean = 4.33). 
This indicated that differences existed between perceptions of cabinet 
makers and carpenters in introductory furniture design. 
Regarding the perceived importance of a knowledge of production 
estimation information is included in Table 75. Significant differences 
between occupations occurred again, this time between cabinet makers 
(mean = 4.05) and carpenters (mean = 4.67), and between interior decorators 
(mean = 4.18) and carpenters. 
Information regarding knowledge of shop layout and management is 
included in Table 76. There were significant differences between the 
occupations cabinet makers (mean = 4.09) and carpenters (mean = 4.68), and 
interior decorators (mean = 4.00) and carpenters in terms of the perceived 
importance of such knowledge. 
Regarding knowledge of interior decoration, information is included 
in Table 77. There were significant differences, once again, between 
occupations cabinet makers (mean = 4.00) and interior decorators 
(mean - 4.60), and between carpenters (mean = 4.55) and cabinet makers; in 
terms of the perceived importance of such knowledge. 
Information about the knowledge of mold engineering is shown in Table 
78. There were significant differences between the occupations of cabinet 
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makers (mean = 3.64) and carpenters (mean = 4.56), and interior decorators 
(mean = 3.66) and carpenters. Thus, differences existed between 
respondents of these professions in terms of the perceived importance 
except mold engineering. An analysis of variance relating to woodworking 
knowledge considered necessary among respondents of occupations is shown in 
Table 49. 
Summary Based on the analysis of data reported in Table 16, 
perceived knowledge requirements differed among woodworking occupations. 
Only perceptions about human engineering evidenced no significant 
difference among occupations. Among the types of knowledge all received 
high rating means (overall means greater than 4.00) except mold 
engineering. 
Null Hypothesis 3 
It was hypothesized that no significant differences in perceptions 
among the respondents of woodworking occupations and teachers regarding the 
content of skills needed. The differences among perceptions were tested 
by means of one-way ANOVA. Moreover, Duncan's multiple-range tests were 
used to compare, pairwise, results when the overall ANOVA was significant. 
Findings with respect to this hypothesis are presented in Tables 17 
through 22. 
The analysis of skill aspects of engineering drawing (Table 17) shows 
that competency in orthographic projection received a relatively high 
rating (mean = 4.36). On the other hand, competency in line work and 
instrument use (mean = 3.97) and geometric constructions (mean = 3.98) 
received low ratings. Table 17 also shows that means for line work and 
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Table 17. Means, standard deviations 
in engineering drawing, as 
, and ANOVA relating to skill needed 
perceived by occupations 
Engineering drawing Overall 
mean 
Std. 
dev. 
F-
value 
Pr>F Duncan's 
1. Line work and use of 
instrument 
3.97 0.87 3.47 0.0166 * 3>1, 3>2 
2. Geometric constructions 3.98 0.88 1.43 0.2339 
3. Orthographic projection 4.36 0.81 1.90 0.1294 
4. Dimension 4.25 0.79 1.18 0.3169 
5. Auxiliary views 4.00 0.92 1.92 0.1260 
6. Pictorial views 4.15 0.87 3.53 0.0125 * 3>1, 3>2 
* p < .05. 
1 = Cabinet makers; 2 = Interior decorators; and 3 = Carpenters. 
instrument use F-values 3.47 and pictorial views F-value 3.53 were 
significantly different at the 0.05 level. The analysis of variance 
related to engineering drawing appears in Table 50. 
Duncan's multiple range test for all significant F-values revealed 
that engineering drawing skill was significantly different from all other 
variables. As shown in Table 79, respondents considered line work and use 
of instrument as those used more by the carpenters (mean = 4.28) more 
important than did the cabinet makers (mean = 3.91) or the interior 
decorators (mean = 3.78). Ratings by teachers (mean = 4.17) were 
significantly higher than those by interior decorators, and by cabinet 
makers. Altogether, line work and use of instrument are two of the most 
important skills required by the carpenters. 
Table 80 which presents comparison of the perceptions of respondents 
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from different occupations regarding the importance of pictorial views, 
shows that carpenters (mean = 4.58) rate significantly higher than do 
cabinet makers (mean = 4.05) and interior decorators (mean = 4.05). 
Pictorial views thus are important aspects to carpenters. 
Table 18 which presents an analysis of woodworking drafting skill, 
contents indicates that drawing symbol skill received the highest rating 
(mean =4.20). On the other hand, skill in tolerance and match received 
the lowest rating (mean = 3.87). Moreover, the analysis of variance of 
means for tolerance and match skill (F-values = 3.90) indicated significant 
differences at the 0.05 level; skill in perspective drawing (F-values = 
4.21) indicated such differences at the 0.01 level. The analysis of 
variance related to the woodworking drafting is shown in Table 51. 
Duncan's multiple range tests for all significant F-values revealed 
that woodworking drafting skill differed significantly in terms of the 
ratings of all its related variables. As shown in Table 81, a comparison 
of respondents regarding the tolerance and match skill shows that ratings 
by the carpentry occupation (mean = 4.35) are higher than those by the 
cabinet makers occupation (mean = 3.84) or the interior decorators 
(mean = 3.66). 
Table 82 presents a comparison of responses regarding the importance 
of perspective drawing skill and shows that ratings by carpenters (mean = 
4.50) were significantly higher than those by cabinet makers (mean = 3.91) 
or by interior decorators (mean = 3.92). Ratings by teachers (mean = 4.25) 
were significantly higher than those by either the cabinet makers or the 
interior decorators. Again, the analysis indicates that perspective 
drawing skill is one of the most necessary skills for carpenters. 
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Table 18. Means, standard deviations, and ANOVA relating to skills needed 
in woodworking drafting, as perceived by occupations 
Woodworking drafting Overall 
mean 
Std. 
dev. 
F-
value 
Pr>F Duncan's 
1. Basic woodworking drawing 4.10 0.81 1.43 0.2354 
2. Drawing symbol 4.20 0.81 2.63 0.0503 
3. Surface symbol 4.01 0.84 1.00 0.3914 
4. Tolerance and match 3.87 0.96 3.90 0.0184 * 3>1, CO
 
V
 
ro
 
5. Productive blueprint 4.16 0.86 2.00 0.1144 
technique 
6. Perspective drawing 4.05 0.98 4.21 0.0061 ** 3>1, 3>2, 
4>1, 4>2 
7. Presentation techniques 4.07 0.98 2.51 0.0592 
* p < .05, ** p < .01. 
1 = Cabinet makers; 2 = Interior decorating; 3 = Carpentry; and 
4 = Teachers. 
Woodworking workshop (I) skill analysis is presented in Table 19. 
The table illustrates that variance in F-values does not extend beyond the 
0.05 level of significance. Therefore, no significant differences existed 
among the perceptions of members of different woodworking occupations 
regarding the skills necessary in the woodworking workshop (I). In short, 
skills were considered necessary generally, and analysis of variance 
pertaining to the woodworking workshop (I) skill appears in Table 52. 
Table 19 also indicates that the skills processing of woodworking 
hand tools and operation of portable power tools received relatively high 
rating means (mean = 4.38) and that other skills received rating means 
greater than 4.17. Thus, high school students should be taught such skills 
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Table 19. Means, standard deviations, and ANOVA relating to skills needed 
in woodworking workshop (I) skills,  as perceived by occupations 
Woodworking workshop (I) Overall Std. F- Pr>F Duncan's 
mean dev. value 
1. Introduction to trades 
for woodworking 
4.17 0.77 1.25 0.2921 
2. Processing of woodworking 
hand tools 
4.38 0.73 0.50 0.6849 
3. Practice construction of 
wooden joint 
4.35 0.71 1.01 0.3899 
4. Operation of portable 
power tools 
4.38 0.70 0.79 0.9714 
5. Ability to make simple 
furniture 
4.19 0.81 0.87 0.4591 
to be able to perform woodworking related jobs. 
In Table 20, an analysis of woodworking workshop (II) and (III) 
skills is presented. No F-values exceed the 0.05 level of significance. 
Therefore, there were no significant differences among woodworking 
occupations in terms of perceptions regarding the necessity of skills in 
woodworking workshop (II) and (III). In other words, such skills were 
considered necessary by woodworking occupations. 
The table also shows that the woodworking machine operation skill 
had a relatively great rating mean (mean = 4.60) and that the other skills 
received rating means greater than 4.12. Again, high school students 
should be taught such skills to be able to perform woodworking related 
jobs. The analysis of variance pertinent to woodworking workshop (II) 
and (III) appears in Table 53. 
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Table 20. Means, standard deviations, and ANOVA relating to skills needed 
in woodworking workshop (II) and (III),  as perceived by 
occupations 
Woodworking workshop (II) 
(III) 
Overal1 
mean 
Std. 
dev. 
F-
value 
Pr>F Duncan's 
1. Woodworking machine 
operation 
4.60 0.64 2.24 0.0842 
2. Adhesives & adhesion 
techniques 
4.36 0.65 1.39 0.2461 
3. Finishing techniques 4.54 0.60 0.37 0.7744 
4. Sharpening equipment 4.12 0.88 0.69 0.5591 
5. Model making techniques 4.18 0.83 1.45 0.2291 
6. Hardware fastening 
techniques 
4.35 0.69 1.15 0.3304 
7. Furniture makers 4.49 0.66 0.24 0.8675 
Analysis of the perceived importance of computer applications skills, 
in Table 21, indicates that introductions to computer (mean = 3.70), 
software applications (mean = 3.82), and program applications (mean = 3.87) 
were subject matters receiving the highest rating means. Programming 
fundamentals received a lower rating (mean = 3.48). This table also shows 
that the analysis of variance of means for skill in programming 
fundamentals (F values = 2.89) and in software application (F values = 
2.97) identified significant differences at the 0.05 level and that the 
analysis of variance of programming applications (F value = 4.17) 
identified significant differences at the 0.01 level. The analysis of 
variance related to computer application skills is shown in Table 54. 
A Duncan's multiple range test for all significant F-values revealed 
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Table 21. Means, standard deviations, and ANOVA relating to skills needed 
in computer applications skills,  as perceived by occupations 
Computer applications Overall Std. F- Pr>F Duncan's 
mean dev. Value 
1. Introduction to computer 3.70 0.99 2.61 0.0517 
2. Programming fundamentals 3.48 1.03 2.89 0.0357 * 3>1, 3>2, 
3>4 
3. Software applications 3.82 1.01 2.97 0.0323 * 3>1, 3>2, 
4. Program applications 3.87 0.99 4.17 0.0065 ** A 
ro A
 
CO 
* p < .05, ** p < .01. 
1 = Cabinet makers; 2 = Interior decorators; 3 = Carpenters; and 
4 = Teachers. 
that ratings of skills computer application differed significantly in terms 
of all rated variables. As shown in Table 83, a comparison of skills in the 
programming fundamentals shows that rating by carpenters (x=4.00) were 
higher than those by cabinet makers (mean = 3.37), interior decorators 
(mean = 3.42), and teachers (mean = 3.53) occupations. In short, 
carpenters emphasize this skill more than did the members of the other 
occupations. 
Table 84, reveals results similar to those of Table 83. Ratings by 
carpenters (mean = 4.35) were significantly higher than those of cabinet 
makers (mean = 3.73), interior decorators (mean = 3.73), and teachers (mean 
= 3.87) in terms of the perceived importance of software applications to 
the carpenters. 
As shown in Table 85, relating to skills in program applications, 
ratings member of the carpenters (mean = 4.42) were higher than those by 
118 
the cabinet makers (x=3.76) and teachers (mean =3.78. It follows, 
therefore, that carpenters emphasize this skill more than do other 
professionals. 
Table 22 presents an analysis of model making skill. The analysis of 
variance detects no F-values exceeding the 0.05 level of significance. 
Therefore, no significant differences exist among members of the this skill 
woodworking professions and teachers skill in model making. In other 
words, it was considered necessary by all groups surveyed. 
This table also shows that cutting material method (mean = 4.18), 
materials assembly (mean = 4.19), and model ornamentation (mean = 4.15) had 
relatively high rating means, whereas both introduction to model materials 
and model making had rating means smaller than 4.00. The analysis of 
variance related to model making skill appears in Table 55. 
Table 22. Means, standard deviations, and ANOVA relating to skills in 
model making, as perceived by occupations 
Model making Overall Std. F- Pr>F Duncan's 
mean dev. Value 
1. Introduction to model 3.95 0.81 2.08 0.1026 
materials 
2. Cutting material method 4.18 0.77 1.52 0.2088 
3. Materials assembly 4.19 0.73 1.24 0.2972 
4. Model ornamentation 4.15 0.79 1.64 0.1813 
5. Model making 3.93 0.87 1.07 0.3625 
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Summary Based on the analysis of data reported in Tables 17 
through 22, perceived skills necessary differed among woodworking 
occupations and teachers; therefore, Null Hypothesis 3 was rejected but 
there were no significant differences for some skills. 
It is evident that the skill in line work and use of instrument, 
pictorial views, tolerance and match, software applications. The rating of 
carpenters, higher than cabinet makers and interior decorators; perspective 
drawing the rating of carpenters and teachers higher than cabinet makers 
and interior decorators; programming fundamentals the rating of carpenters 
higher than cabinet makers, interior decorators, and teachers; program 
applications that rating of carpenters higher than cabinet makers and 
teachers. Other woodworking skills from tables 17 through 22 show no 
significant differences among woodworking occupations and teachers. 
The overall means of all items responded regarding the skill needed 
to perform the job show that the skills in woodworking machine operation, 
finishing techniques, and furniture making received high scores ( mean 
above or near 4.5), most skills from tables 17 through 22 the overall means 
received above or near 4.0. 
Null Hypothesis 4 
It was hypothesized that no significant differences in perceptions 
among the respondents of woodworking occupations and teachers regarding the 
content of knowledge needed. Such differences were tested by means of a 
one-way ANOVA. Moreover, Duncan's multiple range tests were used to 
compare, pairwise, results when the overall ANOVA test was significant. 
Findings with respect to this hypothesis are presented in Tables 23 to 32. 
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Table 23. Means, standard deviations and ANOVA relating to the knowledge 
needed in the woodworking tools and machines, as perceived by 
occupations 
Woodworking tools & 
machines 
Overall 
mean 
Std. 
dev. 
F-
Value 
Pr>F Duncan's 
1. 
2. 
Tool selection and care 
Application of portable 
power tools 
4.06 
4.20 
0.77 
0.74 
4.78 
4.90 
0.0029 
0.0024 
** 
** 
3>1, 
3>4 
3>1, 
3>2, 
4>1 
3. Application & maintenance 
of power machines 
4.27 0.75 3.69 0.0123 * 3>1, 
3>4 
3>2 
4. Method of wood cutting 
and shaping 
4.14 0.77 0.19 0.9176 
5. Division & design method 
for jigs 
3.91 0.87 2.01 0.1125 
6. Automatic controls 4.04 0.85 3.28 0.0212 * 3>1, 
4>2 
3>2 
7. Safety standard of tools 
and machines 
4.20 0.80 6.01 0.0005 ** 3>1, 
4>1 
3>2, 
* p < .05, **p < .01. 
1 = Cabinet makers; 2 = Interior decorators; 3 = Carpentry; and 
4 = Teachers. 
The analysis of knowledge required of members of the woodworking 
professions regarding woodworking tools and machines is presented in Table 
23, which shows that knowledge of application of portable power tools had a 
relatively high rating (mean = 4.27). On the other hand, knowledge of 
division and design method for jigs (mean = 3.91) received a lower rating. 
This table also shows that the analysis of variance of means for the 
variables tool selection and care (F value = 4.78), application of 
portable power tools (F value = 4.90), and safety standards of tools and 
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machines (F value = 6.01) evidenced significant differences at the 0.01 
level among response groups. Responses regarding a knowledge of 
application and maintenance of power machines (F value = 3.69), and 
automatic controls (F value = 3.28) were significantly difference at the 
0.05 level. For the analysis of variance related to the perceived 
importance of knowledge of woodworking tools and machines, see Table 56. 
Duncan's multiple range test for all significant F-values revealed 
that knowledge of woodworking tools and machines differed significantly in 
terms of the ratings of all its relevant variables. As shown in Table 87, 
a comparison of the importance of knowledge in the tool selection and care 
as perceived by the four groups studied, indicates that carpenters 
(mean = 4.50) considered such knowledge more important than did cabinet 
makers (mean = 3.92), interior decorators (mean = 4.16), or teachers 
(mean = 4.07). In fact, tool selection and care is one of the most 
important perceived knowledge requirements among members of the carpenters. 
Table 87 presents the perceived importance ratings knowledge of 
application of portable power tools. Ratings by carpenters (mean = 4.38) 
and teachers (mean = 4.39) were higher than those by cabinet makers 
(mean » 4.04). 
Regarding the perceived importance of knowledge of application and 
maintenance of power machines as shown in Table 88, ratings by carpenters 
(mean » 4.69) were significantly higher than those by cabinet makers (mean 
= 4.18), interior decorators (mean = 4.22), and teachers (mean = 4.32). 
There were significant differences among woodworking related occupations. 
Moreover, mean scores for woodworking and teaching professions are greater 
than 4.00; thus such knowledge is emphasized by all respondents. 
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Regarding the knowledge of automatic controls, as shown in Table 89, 
ratings by members of the carpenters (mean = 4.38) were significantly 
higher than those of either the cabinet makers (mean = 3.99) or the 
interior decorators (mean = 3.86). Rating by teachers (mean = 4.17) were 
significantly higher than those by interior decorators. Thus, a knowledge 
of automatic controls was more necessary for carpenters than for members of 
other woodworking professions. 
Regarding the knowledge of safety standard of tools and machines, as 
shown in Table 90, ratings by carpenters (mean = 4.65), were significantly 
higher than those by either cabinet makers (mean = 4.04), or interior 
decorators (mean = 4.20). Rating by teachers (mean = 4.36) were 
significantly higher than those by cabinet makers. Thus, there were 
significant differences between the rating of woodworkers and teachers. 
But because the means of both groups were greater than 4.00, the safety 
standards of tools and machines seems to have been emphasized universally. 
The analysis presented in Table 24 pertains to the perceived 
importance of knowledge of materials and layout. The table shows that 
knowledge of how to select and identify woods received a relatively high 
rating (mean = 4.30) and that other items received a rating mean greater 
than 4.00. The table also shows that the analysis of variance pertaining 
to means for the variable structure and property of wood (F-value = 3.47,) 
uncovered significant differences between occupations at the 0.05 level. 
The analysis of variance pertaining to knowledge of materials and layout 
appears in Table 57. 
Duncan's multiple range test for significant F-values revealed 
that the perceived importance of knowledge of materials and layout differed 
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Table 24. Means, standard deviations, and ANOVA relating to knowledge 
needed in materials and layout,  as perceived by occupations 
Materials and layout Overal1 
mean 
Std. 
dev. 
F-
Value 
Pr>F Duncan's 
1. Selection & identification 
of woods 
4.30 0.71 1.32 0.2668 
2. Structure and properties 
of wood 
4.14 0.75 3.47 0.0166 * 3>1, 3>4 
3. Material needs, plans, 
and estimation 
4.19 0.82 2.63 0.0503 
4. Grades & sizes of 
lumber 
4.14 0.74 1.31 0.2702 
5. Drying & treatment of 
lumber 
4.21 0.79 1.97 0.1192 
6. Kinds & features of 
special materials for 
furniture 
4.14 0.79 0.95 0.4165 
* p < .05, ** p < .01. 
1 = Cabinet makers; 2 = Interior decorators; 3 = Carpentry; and 
4 = Teachers. 
significantly among the groups. Table 91 shows a comparison among the four 
groups of the perceived importance of knowledge in structure and properties 
of wood revealing that ratings by carpenters (mean = 4.50) were higher than 
those of either cabinet makers (mean = 4.05), or teachers (mean = 4.09). 
Thus, knowledge of the structure and properties of wood is one of the most 
important requirements for carpenters. Other knowledge items reflected no 
significant differences among woodworking occupations and teachers. 
The analysis presented in Table 25 indicates the perceived importance 
of knowledge of finishes and finishing. Such knowledge in methods of wood 
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finishes and finishing techniques received a relatively high rating (mean = 
4.38). This table also shows that the analysis of variance of means for 
the variable finishing equipment (F-value = 4.36), evidenced significant 
differences at the 0.01 level. The variables definition and types of paint 
(F-value = 2.91), and finishing techniques (F-value = 3.34), were 
significantly different in terms of their perceived importance at the 0.05 
level. The analysis of variance related to a knowledge of finishes and 
finishing is appears in Table 58. 
Duncan's multiple range test for significant F-values revealed that 
ratings of the knowledge of finishes and finishing differed significantly 
in terms of all the related variables. As shown in Table 92, the perceived 
importance of knowledge of definition and types of painting, differed among 
Table 25. Means, standard deviations, and ANOVA relating to knowledge of 
finishes and finishing, as perceived by occupations 
Finishes & Finishing Overall Std. F- Pr>F Duncan's 
mean dev. Value 
1. Methods of wood finishes 4.38 0.65 2.53 0.0575 
2. Definition & types of 4.11 0.76 2.91 0.0350 * 3>1 
paint 
3. Kinds & properties of 3.26 0.70 1.64 0.1810 
paint 
4. Finishing equipment 4.30 0.70 4.36 0.0050 ** 3>1, 3>2, 
4>1, 4>2 
5. Finishing techniques 4.38 0.67 3.34 0.0196 * 3>2, 4>2 
* p < .05, ** p < .01. 
1 = Cabinet makers; 2 = Interior decorators; 3 = Carpenters; and 
4 = Teachers. 
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professional groups. Ratings by carpenters (mean = 4.38) were higher than 
those by both cabinet makers (mean = 3.99) and interior decorators 
(mean = 4.14). 
A comparison of the perceived importance to the four groups studied 
of knowledge in finishing equipment, Table 93 shows that ratings by 
carpenters (mean = 4.58) and by teachers (mean = 4.45) were higher than 
those by cabinet makers (mean = 4.24) and by interior decorators 
(mean = 4.13). 
As shown in Table 95, a comparison of the perceived importance of 
knowledge in finishing techniques shows that the ratings by carpenters 
(mean = 4.62) and teachers (mean = 4.50) were higher than those by interior 
decorators (mean = 4.22). Regarding the subject knowledge of finishes and 
finishing, definition and types of paint were considered more important a 
requirement by carpenters than by cabinet makers but finishing equipment 
was considered more important by carpenters and teachers than by both 
cabinet makers and interior decorators. Finishing techniques were 
considered more Important by carpenters and teachers than by interior 
decorators. 
Table 26 shows knowledge requirements regarding furniture structure. 
Knowledge of structure design (mean = 4.29) and of furniture joints used in 
design (mean = 4.26) received rather high ratings, but all other items had 
rating means above 4.00. This table also shows that the analysis of 
variance of means for the variables regarding kinds and functions of 
furniture structure (F-value = 2.98,) and parts design of furniture 
F-value = 3.33) evidences significant differences among groups at the 0.05 
level. The variable furniture performance testing (F-value = 5.70) 
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Table 26. Means, standard deviations and ANOVA relating to knowledge in 
furniture structure, as perceived by occupations 
Furniture structure Overal1 
mean 
Std. 
dev. 
F-
Value 
Pr>F Duncan's 
1. Understanding structure 
design 
4.29 0.74 1.09 0.3548 
2. Kinds & functions of 
furniture structure 
4.17 0.73 2.98 0.0316 * 3>1, 3>2 
3. load design for furniture 4.06 0.82 2.31 0.0765 
4. Construction analysis of 
furniture 
4.22 0.69 1.93 0.1240 
5. 
6. 
Parts design of furniture 
furniture joints use in 
design 
4.12 
4.26 
0.73 
0.69 
3.33 
1.48 
0.0200 
0.2208 
* 3>1, 
3>4 
3>2, 
7. Furniture performance 
testing 
4.06 0.83 5.70 0.0008 *** 3>1, 
3>4 
3>2, 
* p < .05, *** p < .001. 
1 = Cabinet makers; 2 = Interior decorators; 3 = Carpenters; and 
4 = Teachers. 
evidenced significant differences among groups at the 0.01 level. The 
analysis of variance related to the knowledge of furniture structure 
appears in Table 59. 
Duncan's multiple range test for all significant F-values revealed 
that the knowledge of furniture structure differed significantly among 
groups studied in terms of all its related variables. As shown in Table 
95, a comparison among groups studied of the perceived importance of 
knowledge in kinds and function of furniture structure indicates that 
ratings by carpenters (mean = 4.54) were higher than those by cabinet 
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makers (mean = 4.10), and interior decorators (mean = 4.11). 
As shown in Table 96, a similar comparison of the perceived 
importance of knowledge in parts design of furniture shows that ratings by 
carpenters (mean = 4.54) were higher than those by cabinet makers (mean = 
4.06), interior decorators (mean = 4.14), and teachers (mean = 4.09). 
Table 97, compares the perceptions of the four groups studied 
regarding the importance of a knowledge of furniture performance 
testing. Carpenters rated such knowledge (mean = 4.62) higher than did 
cabinet makers (mean = 3.93), interior decorators (mean = 4.16), or 
teachers (mean = 4.03). 
Table 26 means and one-way ANOVA relating to each item regarding the 
perception of carpenters which was more positive than cabinet makers, 
interior decorators and teachers. The two items included; a) parts design 
of furniture, and 2) furniture performance testing. The variable kinds and 
functions of furniture structure was perceived more positively by 
carpenters than by either cabinet makers or interior decorators. 
Table 27 indicates the types of knowledge in introductory furniture 
design. This table shows that knowledge in furniture design and ergonomics 
(mean = 4.22) were rated relatively high and that history and perspective 
of furniture design (mean = 3.88) was rated relatively low. Moreover the 
analysis of variance of means for furniture design and ergonomics (F-value 
= 2.80), yielded significant differences at the 0.05 level, and the 
analysis of variance for furniture style (F-value = 4.32) identified 
significant differences at the 0.01 level. The analysis of variance 
related to knowledge of introductory furniture design appears in Table 61. 
Duncan's multiple range test for all significant F-values revealed 
128 
Table 27. Means, standard deviations, and ANOVA relating to knowledge 
needed in introductory furniture design, as perceived by 
occupations 
Introductory furniture 
design 
Overall 
mean 
Std. 
dev. 
F-
Value 
Pr>F Duncan's 
1. Furniture design & 
ergonomics 
4.22 0.77 2.80 0.0401 * 3>1 
2. Furniture style 4.15 0.73 4.32 0.0053 ** W V V 
3. Basic design statement 4.15 0.76 2.32 0.0750 
4. Design method 4.17 0.81 1.07 0.3622 
5. History & perspective 
of furniture design 
3.88 0.86 1.26 0.2869 
* p < .05, ** p < .01. 
1 = Cabinet makers; 2 = Interior decorators; 3 = Carpenters; and 
4 = Teachers. 
that the knowledge of introductory furniture design differed significantly 
in terms of the ratings of all related variables. In Table 98, a 
comparison among groups of ratings of the terms of knowledge of furniture 
design and ergonomics shows that ratings by carpenters (mean = 4.42) were 
higher than those by cabinet makers (mean = 4.12). 
Table 99 presents a comparison of perceptions of the importance of 
knowledge regarding furniture style and shows that ratings by carpenters 
(mean = 4.50) and by teachers (mean = 4.25) were higher than those by 
cabinet makers (mean = 4.01). The results reported in Table 27 indicate 
the items that were perceived more positively by displaying the means and 
one-way ANOVA relating to each item regarding the perception of carpenters 
129 
than by cabinet makers in furniture design and ergonomics. Furniture style 
was perceived more positively by carpenters and teachers than cabinet 
makers. 
Table 28 presents means, standard deviations, and analyses of 
variance related to the perceived importance, by the four groups studied, 
of knowledge of production estimation. The analysis of variance of means 
for the variables production estimation and profit scheme (F-value = 3.76,) 
and production costs and consumption (F-value = 3.74,) were significantly 
different at the 0.05 level, the variable of relationship between engineer 
and production estimation the (F-value = 4.69) perceived significant 
Table 28. Means, standard deviations, and ANOVA relating to knowledge 
needed in production estimation, as perceived by occupation 
Production estimation Overall 
mean 
Std. 
dev. 
F-
Value 
Pr>F Duncan's 
1. Definition of production 
estimation & cost 
4.27 0.76 5.56 0.0010 *** 3>1, 
3>4 
CM A
 
CO 
2. Relationship of engineer 
& production estimation 
4.11 0.80 4.69 0.0032 ** 3>1, 
3>4 
3>2 
3. Product costs 
classification 
4.23 0.77 6.36 0.0003 *** 3>1, 
C
M
 A
 
ro 
4. Production estimation & 
profit scheme 
4.21 0.81 3.76 0.0113 * W V 
5. Production costs & 
consumption 
4.13 0.81 3.74 0.0116 * 3>1, 
3>4 
CO
 
V
 
ro
 
6. Analysis profit & loss 4.11 0.84 5.60 0.0009 *** 
W
 C
O 
V
 
V
 C
M
 A
 
CO 
* p < .05, ** p < .01, *** p < .001. 
1 = Cabinet makers; 2 = Interior decorators; 3 = Carpenters; and 
4 = Teachers. 
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differences at the 0.01 level; and the variables of definition of 
production estimation and cost yielded the (F-value = 5.56), product costs 
classification, yielded the (F-value = 6.36), and the analysis profit and 
loss yielded the (F-value = 5.60) were significant differences at the 0.001 
level. The analysis of variance relating to the knowledge of production 
estimation appear in Table 62. 
Duncan's multiple range test for all significant F-values revealed 
that the knowledge of production estimation differed significantly in terms 
of all relevant variables. As shown in Table 100, comparison of respondent 
perceptions regarding the importance of knowledge in definition of 
production estimation and cost shows that ratings by carpenters 
(mean = 4.73) were higher than those by cabinet makers (mean = 4.12), 
interior decorators (mean = 4.34), and teachers (mean = 4.33). 
Table 101 indicates that comparison of the perceived importance, 
among groups of knowledge in relationship of engineer and production 
estimation shows that ratings by carpenters (mean = 4.58) were higher than 
those by cabinet makers (mean = 3.97), interior decorators (mean = 4.17), 
and teachers (mean = 4.16). 
Table 102 presents a comparison of perceived importance, among the 
four professions studied, of the knowledge product costs classification. 
Ratings by carpenters (mean = 4.77) again were higher than those by cabinet 
makers (mean = 4.11), interior decorators (mean = 4.16), and teachers (mean 
= 4.33). 
A comparison of the perceived importance, among groups, of knowledge 
in production estimation and profit scheme appear in Table 103. Ratings by 
members of the carpenters produced (mean = 4.62) which were higher than 
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that of the cabinet makers (mean = 4.08). 
Opinions regarding the knowledge of production costs and consumption 
are presented in Table 104. Regarding, ratings by the carpenters 
(mean = 4.58) which is higher than those by cabinet makers (mean = 4.02), 
interior decorators (mean = 4.13), and teachers (mean = 4.20). 
Table 105 presents a comparison of groups in terms of the perceived 
importance of knowledge in analysis profit and loss. Carpenters rated such 
knowledge (mean = 4.73) higher than did cabinet makers (mean = 4.01), 
interior decorators (mean = 4.06), or teachers (mean = 4.12). 
Table 28 presents the means and one-way ANOVA relating to each item 
regarding the perception of carpenters, which was more positive than 
cabinet makers, interior decorators and teachers. The five items included: 
a) definition of production estimation and costs; b) relationship of 
engineer & production estimation; c) production costs classification; 
d) production costs & consumption; and e) analysis profit & loss. 
Production estimation and profit scheme were perceived more positively by 
members of the carpentry than by the cabinet makers occupation. 
The analyses presented in Table 29 show means, standard deviations, 
and analysis of variance related to knowledge of shop layout and 
management. Also shown in Table 29, the analysis of variance of means for 
the variable production plan and management (F-value = 4.30), yielded 
significant differences at the 0.05 level; the variables analysis of 
product and production (F-value = 4.68), analysis of material procedure 
(F- value = 4.25), analysis of manufacturing process (F-value = 4.55), 
personnel management (F-value = 4.77), and material management (F-value = 
6.83), were significantly different at the 0.01 level. The variables of 
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Table 29. Means, standard deviations, and ANOVA relating to knowledge of 
shop layout and management, as perceived by occupations 
Shop layout & management Overall 
mean 
Std. 
dev. 
F-
Value 
Pr>F Duncan's 
1. Selection of shop area 4.05 0.88 7.25 0.0001 *** 3>1, 
CM A
 
CO 
3>4 
2. Analysis of product and 4.07 0.85 4.68 0.0033 ** 3>1, C
M
 A
 
CO 
production 3>4 
3. Analysis of material 4.12 0.82 4.25 0.0059 ** 3>1, 3>2, 
procedure 3 >4 
4. Analysis of manufacturing 4.20 0.75 4.55 0.0039 ** 3>1, 
CM A
 
CO 
process 3>4 
5. Shop organization 4.07 0.82 7.68 0.0001 *** 3>1, 3>2, 
3>4 
6. Personnel management 4.05 0.80 4.77 0.0029 ** 3>1, 3>2, 
3>4 
7. Material management 4.17 0.82 6.83 0.0013 ** 3>1, 3>2 
3>4 
8. Production plan and 4.18 0.81 4.30 0.0147 * 3>1, 3>2 
management 
9. Quality control 4.29 0.73 8.57 0.0003 *** 3>1, 3>2 
3>4 
10. Shop equipment maintenance 4.26 0.80 8.47 0.0003 *** 3>1, 3>2 
and safety system 3>4 
* p < .05, ** p < .01, *** p < .001. 
1 = Cabinet makers; 2 = Interior decoration; and 3 = Carpenters; 
4 = Teachers. 
selection of shop area (F-value = 7.25), shop organization 
(F-value = 7.68), quality control (F-value = 8.57), and shop equipment 
maintenance and safety system (F-value = 8.47), were significantly 
different at the 0.001 level. The analysis of variance relating to 
knowledge of shop layout and management appears in Table 62. 
The Duncan's multiple range test for all significant F-values 
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revealed that knowledge of shop layout and management differed 
significantly in terms of the ratings of all other relevant variables. 
Table 106 shows a comparison of the responses in terms of knowledge needed 
in the selection of shop area shows that carpenters (mean = 4.73) is 
higher than that of cabinet makers (mean = 3.91), interior decorators 
(mean = 3.95), and teachers (mean = 4.14). 
As shown in Table 107, ratings by carpenters yielded a (mean = 4.62) 
which is higher than that of cabinet makers (mean = 4.00), interior 
decorators (mean = 3.92), and teachers (mean = 4.12) in terms of the 
perceived importance of analysis of product and production. 
As shown in Table 108, a comparison of the perceived importance, 
among groups, of the importance of knowledge in analysis of material 
ratings by carpenters (mean = 4.62) was higher than that of cabinet 
makers (mean = 4.10), interior decorators (mean = 3.95), and teachers 
(mean = 4.13). 
A comparison of responses regarding the importance of knowledge in 
the analysis of manufacturing process is seen in Table 109. Ratings by 
carpenters (mean = 4.69) were higher than those of cabinet makers (mean = 
4.16), interior decorators (mean = 4.08), and teachers (mean = 4.21). A 
comparison of groups responses regarding the importance of knowledge in 
shop organization demonstrates that carpenters' ratings (mean = 4.77) was 
higher than those of cabinet makers (mean = 4.01), interior decorators 
(mean = 3.94), and teachers (mean = 4.07) ratings see Table 110. 
Table 111 shows a comparison of the perceived importance, among 
groups, of knowledge in personnel management. Ratings by carpenters 
(mean = 4.54) were higher than those of cabinet makers (mean = 3.99), 
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interior decorators (mean = 3.89), and teachers (mean = 4.13). 
A comparison of group perceptions regarding the importance of 
knowledge in material management is in Table 112. Ratings by carpenters 
(mean = 4.65) were higher than those of cabinet makers (mean = 4.12), 
interior decorators (mean = 3.97) and teachers (mean = 4.26). 
As shown in Table 113, knowledge of production plan and management 
is rated higher by carpenters (mean = 4.58) than by cabinet makers 
(mean = 4.18), or interior decorators (mean = 4.03). 
Shown in Table 114, knowledge in quality control is rated higher by 
carpenters (mean = 4.81) than by cabinet makers (mean = 4.26), interior 
decorators (mean = 4.24), and teachers (mean = 4.24). 
Table 115 presents a comparison of the perceived importance, among 
groups, regarding knowledge in shop equipment maintenance and safety 
system. As usual, ratings by carpenters (mean = 4.85) were higher than 
those of cabinet makers (mean = 4.19), and interior decorators 
(mean = 4.17), and teachers ( mean = 4.28). 
Table 29 displays the means and one-way ANOVA relating to each item 
regarding the perception of the four groups. Carpenters ratings were more 
positive than cabinet makers, interior decorators and teachers. The items 
included: 1) selection of shop area; 2) analysis of product and 
production; 3) analysis of material procedure; 4) analysis of manufacturing 
process; 5) shop organization; 6) personnel management; 7) material 
management; 8) quality control; and 9) shop equipment maintenance and 
safety system. The production plan and management was perceived more 
positively by carpenters than cabinet makers and interior decorators. 
The analysis presented in Table 30 pertains to means, standard 
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Table 30. Means, standard deviations, and ANOVA relating to knowledge 
needed in human engineering, as perceived by occupations 
Human engineering Overall Std. F- Pr>F Duncan's 
mean dev. Value 
1. Human structure & 
function 
4.16 0.82 0.78 0.4585 
2. Human measure & 
application 
4.05 0.86 2.37 0.0958 
3. Human mechanics 3.89 0.93 1.76 0.1747 
4. Work station layout 4.12 0.86 2.52 0.0825 
5. Perception & work 
environment 
4.04 0.82 0.82 0.4413 
6. Furniture design & human 
engineering study 
4.33 0.79 2.18 0.1156 
deviations, and analysis of variance related to the knowledge of human 
engineering. The analysis of variance of F-values uncovered no 
differences beyond the 0.05 level of significance. Therefore, significant 
differences are absent in terms of respondents perceptions of the 
importance of human engineering knowledge to the woodworking occupations. 
Indeed, human engineering knowledge was perceived to be necessary to all 
woodworking occupations. 
According to the same table, knowledge of furniture design and human 
engineering (mean = 4.33) had a relatively high rating mean, whereas 
knowledge of human mechanics (mean = 3.89) had a lower mean. The other 
types of related knowledge had a mean greater than 4.00. Thus, high school 
students need to be taught such knowledge to be able to perform woodworking 
related jobs. A pertinent analysis of variance appears in Table 63. 
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The analysis presented in Table 31 shows means, standard deviations, 
and analyses of variance related to the knowledge of interior decoration. 
An analysis of variance of means for variables with F-values higher than 
4.15, revealed significant differences at the 0.001 level. The analysis of 
variance of knowledge of interior decoration appears in Table 64. 
Duncan's multiple range test for all significant F-values revealed 
that the perceived importance, among groups, of knowledge of interior 
decoration differed significantly in terms of the rating of all relevant 
variables. 
Table 31. Means, standard deviations, and ANOVA relating to knowledge 
needed of interior decoration, as perceived by occupation 
Interior decoration Overall 
mean 
Std. 
dev. 
F-
Value 
Pr>F Duncan's 
1. Introduction to interior 
design 
4.27 0.82 17.11 0.0000 *** 2>1, 
4>1, 
3>1, 
2>4 
2. Layout of interior style, 
function, color, & light 
4.29 0.83 18.72 0.0000 *** 2>1, 
4>1, 
3>1, 
2>4 
3. Kinds, specification, & 
properties of decorated 
materials 
4.23 0.87 16.34 0.0000 *** 2>1, 
4>1 
3>1, 
4. 
5. 
Decorating technique 
Fire resistance & 
safety construction 
4.15 
4.20 
0.87 
0.82 
13.61 
17.42 
0.0000 
0.0000 
*** 
*** 
2>1, 
2>4, 
2>1, 
4>1 
3>1, 
3>4 
3>1, 
6. Estimate form & method 4.21 0.85 13.37 0.0000 *** 2>1, 
4>1 
3>1, 
*** p < .001. 
1 = Cabinet makers; 2 = Interior decoration; 3 = Carpenters; and 
4 = Teachers. 
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As shown in Table 116, ratings by interior decorators (mean = 4.69), 
carpenters (x=4.50), and teachers (mean = 4.34) were higher than cabinet 
makers (mean = 4.04); and those of interior decorators were higher than 
those of teachers in terms of the perceived importance of introduction to 
interior design. 
As shown in Table 117, a comparison of responses, by group, in terms 
of the perceived importance of knowledge in layout of interior style, 
function, color, and light shows that ratings by interior decorators (mean 
= 4.72), carpenters (mean = 4.58), and teachers (mean = 4.37) were higher 
than those of cabinet makers (mean = 4.04); and interior decorators were 
also higher than those of teachers. 
As shown in Table 118, a comparison of the groups' perceptions 
regarding the importance of knowledge in kinds, specification, and 
properties of decorated materials shows that ratings by interior decorators 
(mean = 4.64), carpenters (x=4.54), and teachers (mean = 4.41) were higher 
than those by cabinet makers (mean = 3.99). 
Table 119 depicts a comparison of opinions regarding the importance 
of knowledge in decorating techniques.. Ratings by interior decorators 
(mean = 4.52), carpenters (mean = 4.46), and teachers (mean = 4.22) were 
higher than those of cabinet makers (mean = 3.92); ratings by interior 
decorators were higher than those of teachers. 
As indicated in Table 120, a comparison of responses regarding the 
importance of knowledge in fire resistance and safety construction shows 
that rating by interior decorators (mean = 4.56), carpenters (mean = 4.58), 
and teachers (mean = 4.33) were higher than those of cabinet makers 
(mean = 3.96). 
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Finally, Table 121 presents a comparison of the perceived importance 
among the groups, of knowledge in estimating form and method. Ratings by 
interior decorators (mean = 4.50), carpenters (mean = 4.65), and teachers 
(mean = 4.42) were higher than those of cabinet makers (mean = 3.99). 
Table 31 presents the means and one-way ANOVA relating to each item 
listed regarding the perception of interior decorators, carpenters, and 
teachers whose ratings were more positive than cabinet makers. The items 
included: a) kinds, specification, and properties of decorated materials; 
b) fire resistance and safety construction; and c) estimating form and 
method. Items perceived as more necessary by interior decorators, carpen­
ters, and teachers than by cabinet makers, and those perceived as more 
necessary by interior decorators than by teachers included: 1) introduction 
to interior design; 2) layout of interior style, function, color, and 
light; and 3) decorating techniques. 
The analysis presented in Table 32 shows means, standard deviations, 
and analyses of variance related to the perceived importance, among the 
groups, of mold engineering knowledge. As shown in Table 32, the analysis 
of variance of means for all variables with an F-value greater than 3.69 
revealed significant differences at the 0.001 level. The table also shows 
that safety for mold engineering received a higher rating (mean = 3.89) 
than did either introduction to mold engineering or kinds of mold materials 
(mean = 3.70), and load design for mold (mean = 3.69). The pertinent 
analysis of variance appears in Table 65. 
Duncan's multiple range test for all significant F-values revealed 
that the knowledge of mold engineering differed significantly in terms of 
the rating of all related variables. As shown in Table 122, knowledge 
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Table 32. Means, standard deviations, and ANOVA relating to knowledge of 
mold engineering, as perceived by occupations 
Mold engineering Overall 
mean 
Std. 
dev. 
F-
Value 
Pr>F Duncan's 
1. Introduction to mold 3.70 1.00 8.17 0.0004 *** 3>1, C
M
 A
 
CO 
engineering 3 >4 
2. Kinds of mold materials 3.70 0.98 11.78 0.0000 *** 3>1, 
CM A
 
CO 
3>4 
3. Load design for mold 3.69 1.02 12.07 0.0000 *** 3>1, W V ro
 
3>4 
4. Mold layout 3.72 1.00 11.89 0.0000 *** 3>1, w V ro
 
3>4 
5. Mold design & building 3.81 0.98 10.90 0.0000 *** 3>1, C
M
 A
 
CO 
3>4 
6. Safety for mold 3.89 0.98 9.76 0.0000 *** 3>1, w
 
V
 
ro
 
engineering 3>4 
*** p < .001. 
1 = Cabinet makers; 2 = Interior decorators; 3 = Carpenters; and 
4 = Teachers 
acquired from introduction to mold engineering is perceived as among 
the most important by carpenters (mean = 4.42) than by cabinet makers 
(mean = 3.60), interior decorators (mean = 3.63), or teachers 
(mean = 3.42). 
As shown in Table 123, carpenters rated the importance of kinds of 
mold materials (mean = 4.54) higher than did cabinet makers (mean = 3.58), 
interior decorators (mean = 3.63), or teachers (mean = 3.64). 
As shown in Table 124, a comparison of the perceived importance, 
among group, of knowledge in load design for mold indicates that carpenters 
(mean = 4.58) as more important than cabinet makers (mean = 3.56), interior 
decorators (mean = 3.63), or teachers (mean = 3.46). 
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In Table 126, a comparison of groups perceptions regarding knowledge 
of mold layout, shows that carpenters (mean = 4.58) rated this knowledge as 
more important than did cabinet makers (mean = 3.60), interior decorators 
(mean = 3.63), or teachers (mean = 3.51). 
As evident in Table 126, comparison of opinions regarding knowledge 
in mold design and building shows that carpenters (mean = 4.62) rated such 
knowledge higher than did cabinet makers (mean = 3.70), interior decorators 
(mean = 3.72), or teachers (mean = 3.57). 
Finally, Table 127, indicates that knowledge of mold engineering 
safety was perceived as more important by carpenters (mean = 4.65) than by 
cabinet makers (mean = 3.81), interior decorators (mean = 3.75), or 
teachers (mean = 3.58). 
Summary Based on the analysis of data reported in Tables 23 
through 32, perceived knowledge necessary differed among woodworking 
occupations and teachers; therefore Null Hypothesis 4 was rejected but 
there were no significant differences for some knowledge. Important 
knowledge in production estimation, shop layout and management, interior 
decoration, and mold engineering were also received with different necessi­
ty among woodworking occupations and teaching. Some items of knowledge in 
woodworking tools and machines, material and layout, finishes and finish­
ing, furniture structure, and introductory furniture design were different­
ly necessary among woodworking occupations and teachers; but the items of 
knowledge in human engineering showed no significant differences among 
woodworking occupations and teachers. 
For all items of woodworking knowledge, the overall means were above 
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or near 4.0. On the other hand, knowledge for kinds and properties of 
paint the mean were below 3.5. The rating items of woodworking knowledge 
had the most significant differences; these items showed the carpenters 
higher than cabinet makers, interior decorators, and teachers. 
Null Hypothesis 5 
It was hypothesized that there were no significant differences in 
terms of necessary woodworking skills, as perceived by teachers, supervi­
sors, and skilled workers. Table 33 shows the results of means, standard 
deviations, and analyses of variance related to skills needed by teachers, 
supervisors, and skilled workers. 
The analyses presented in Table 33 show that, except for computer 
applications which had moderately low rating (mean = 3.72), all other 
variables indicate fairly high rating means. Thus, senior high school 
students need to be taught relevant skills to be able to perform woodwork­
ing related jobs successfully. 
The table also illustrates that the analysis of variance revealed no 
F-values beyond the 0.05 level of significance. Based on the results of 
analysis of data presented in Table 34, there was insufficient evidence to 
reject the null hypothesis. Therefore, null hypothesis 5 was accepted. 
No significance differences in terms of skills perceived as necessary were 
found among teachers, supervisors, and skilled workers. Results of the 
analyses of variance regarding skills, as perceived by respondents of the 
three types of positions (teachers, supervisors, and skilled workers), are 
presented in Table 66. 
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Summary Table 33 indicates that in terms of skills no significant 
differences existed among teachers, supervisors and skilled workers. On 
the other hand, there definite opinions were consistent regarding the 
skills needed in the woodworking industry. Woodworking workshops (II) 
(III) were considered most necessary, while computer applications were 
reviewed as least necessary in the woodworking industry. 
Null Hypothesis 6 
It was hypothesized that there were no significant differences in 
types of necessary woodworking knowledge, as perceived by teachers, 
supervisors, and skilled workers. Table 34 shows the results of means, 
standard deviations, and the analyses of variance related to knowledge 
perceived as important by teachers, supervisor, and skilled workers. 
Table 33. Means, standard deviations, and ANOVA relating to skills 
needed, as perceived by teachers, supervisors, and skilled 
workers 
Skills Overall Std. F- Pr > F 
mean dev. Value 
1. Engineering drawing 4.12 0.66 2.67 0.0706 
2. Woodworking drafting 4.07 0.62 1.39 0.2506 
3. Woodworking workshop (I) 4.29 0.53 0.31 0.7343 
4. Woodworking workshop (II) (III) 4.38 0.55 0.17 0.8417 
5. Computer applications 3.72 0.86 0.46 0.6325 
6. Model making 4.08 0.65 1.64 0.1964 
Overall skills 4.13 0.46 0.88 0.4167 
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The analyses presented in Table 34 shows that, except for mold 
engineering, which had a moderately low rating (mean = 3.69), all other 
variables received rather high ratings. Thus, senior high school students 
must be taught such knowledge to perform woodworking related jobs. 
The table also illustrates that the analysis of variance revealed no 
F-values beyond the 0.05 level of significance. Based on the analysis of 
data results presented in Table 34, insufficient evidence existed to reject 
the null hypothesis. Therefore, null hypothesis 6 was retained. No 
Table 34. Means, standard deviations, and ANOVA relating to knowledge 
needed as perceived by teachers, supervisors, and skilled 
workers 
Skills Overall Std. F- Pr > F 
mean dev. Value 
1. Woodworking tools and machines 4.12 0.60 1.21 0.2987 
2. Materials and layout 4.19 0.60 0.11 0.8983 
3. Finishes and finishing 4.28 0.58 2.15 0.1179 
4. Furniture structure 4.17 0.61 0.36 0.6948 
5. Introductory furniture design 4.12 0.62 2.38 0.0946 
6. Production estimation 4.18 0.69 1.33 0.2672 
7. Shop layout and management 4.15 0.68 0.42 0.6572 
8. Human engineering 4.09 0.66 0.13 0.8776 
9. Interior decoration 4.26 0.70 1.11 0.3296 
10. Mold engineering 3.69 0.93 2.64 0.1056 
Overall knowledge 4.12 0.50 0.22 0.8049 
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significance differences in knowledge requirements existed among teachers, 
supervisors, and skilled workers. Results of the analyses of variances 
pertaining to the skills needed among occupations (teachers, supervisors, 
and skilled workers) are presented in Table 67. 
Summary Types of knowledge perceived as important did not differ 
among teachers, supervisors, and skilled workers. On the other hand, 
similar opinions existed in the woodworking industry. Finishes and 
finishing were considered most necessary to the woodworking industry, and 
knowledge of mold engineering as least necessary. 
Null Hypothesis 7 
It was hypothesized that among cabinet makers, interior decorators, 
carpenters, and teachers perceived no significant difference between the 
skills necessary for the woodworking industry and those taught in the 
industrial-vocational senior high schools. Findings are presented in 
Tables 35 through 39. 
Table 35 presents skill ratings by respondents of the woodworking 
occupations, including cabinet makers, interior decorators, carpenters, and 
teachers. What is needed by the woodworking industry is compared with what 
is taught in schools. The table shows that ratings for woodworking 
drafting are significantly higher yielding a T-value beyond the 0.05 level, 
and that skills for woodworking workshop (I), woodworking workshop (II) 
(III), computer applications, and model making are significantly higher 
with T-values beyond the 0.01 level. In other words, the need for such 
skills in the woodworking industry is significantly greater than is being 
taught in schools. 
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Table 35. Skill  differences between what is needed in industry and what 
is taught in schools among cabinet makers, interior decorators,  
carpenters,  and teachers 
Skills Needed Taught Diff. T-
M(SD) M(SD) M(SD) Value 
Skill 1 4.12(0.66) 4.13(0.60) -0.01(0.70) -0.24 
Skill 2 4.07(0.62) 3.97(0.68) 0.10(0.74) 2.34 * 
Skill 3 4.29(0.54) 4.10(0.68) 0.19(0.73) 4.60 *** 
Skill 4 4.38(0.55) 4.04(0.72) 0.34(0.75) 7.78 *** 
Skill 5 3.72(0.86) 3.38(0.97) 0.34(1.17) 5.09 *** 
Skill 6 4.08(0.65) 3.72(0.86) 0.36(0.88) 7.05 *** 
Skill T 4.13(0,46) 3.93(0.58) 0.21(0.62) 5.87 *** 
* p < .05, ** p < .01, *** p < .001. 
Skill 1 = Engineering drawing Skill 5 = Computer applications 
Skill 2 = Woodworking drafting Skill 6 = Model making 
Skill 3 = Woodworking workshop (I) Skill T = Overall skill 
Skill 4 = Woodworking workshop (II,III) 
The table also shows that the woodworking industry is in great need 
of skills related to woodworking workshop (I) and woodworking workshops 
(II) (III), and that the industry is in less need of computer applications 
skills. 
Table 36 presents the skill ratings of respondents from the cabinet 
makers. These ratings compare what is needed by woodworking industry and 
what is taught in schools. Evidently, the need for skills in woodworking 
workshop (I), woodworking workshops (II) (III), computer applications and 
model making is significantly greater than is implied by the school 
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Table 36. Skill  differences between what is  needed in industry and what 
taught in schools of cabinet makers 
Skills Needed Taught Diff. T-
M(SD) M(SD) M(SD) Value 
Skill 1 4.04(0.73) 4.07(0.62) -0.03(0.79) -0.41 
Skill 2 4.00(0.70) 3.89(0.71) 0.11(0.79) 1.58 
Skill 3 4.30(0.58) 4.03(0.71) 0.27(0.81) 4.04 *** 
Skill 4 4.35(0.61) 3.95(0.78) 0.40(0.82) 5.73 *** 
Skill 5 3.63(0.89) 3.15(1.04) 0.47(1.26) 4.44 *** 
Skill 6 4.08(0.71) 3.61(0.86) 0.47(0.92) 6.00 *** 
Skill T 4.09(0.53) 3.83(0.60) 0.26(0.68) 4.56 *** 
*** p < .001. 
Skill 1 = Engineering drawing Skill 5 = Computer applications 
Skill 2 = Woodworking drafting Skill 6 = Model making 
Skill 3 = Woodworking workshop (I) Skill T = Overall skill 
Skill 4 = Woodworking workshop (11,111) 
curriculum. T-values are beyond the 0.001 level, which indicates that the 
skills were insufficiently emphasized in schools. Yet the skill needed in 
engineering drawing is significantly less than that implied by the 
curriculum. Thus schools are probably providing too extensive a curriculum 
to students, and should attempt to provide students with employable skills. 
Table 37 presents the skill ratings of respondents from the interior 
decorators. These respondents compared what is needed by industry and what 
is taught in schools. The ratings in terms of woodworking workshops (II) 
(III) and model making skills are higher than those taught by schools. The 
T-values of woodworking workshops (II) (III) are significant and are beyond 
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Table 37. Skill  differences between what is  needed in industry and what 
taught in schools of interior decorators 
Skills Needed Taught Diff. T-
M(SD) M(SD) M{SD) Value 
Skill 1 , 4.04(0.60) 4.07(0.65) -0.03(0.60) -0.38 
Skill 2 3.96(0.58) 3.93(0.70) 0.03(0.63) 0.42 
Skill 3 4.22(0.52) 4.10(0.65) 0.12(0.58) 1.65 
Skill 4 4.36(0.53) 4.09(0.68) 0.27(0.58) 3.67 *** 
Skill 5 3.68(0.78) 3.54(0.91) 0.14(1.00) 1.12 
Skill 6 4.09(0.54) 3.90(0.74) 0.19(0.71) 2.14 * 
Skill T 4.08(0.38) 3.96(0.57) 0.12(0.48) 1.98 * 
* p < .05, *** P < .01. 
Skill 1 = Engineering drawing Skill 5 = Computer applications 
Skill 2 = Woodworking drafting Skill 6 = Model making 
Skill 3 = Woodworking workshop (I) Skill T = Overall skill 
Skill 4 = Woodworking workshops (II,III) 
the 0.001 level. Ratings of model making skill produced a T-value 
significantly beyond the 0.05 level. This table also illustrates that 
among all skills, woodworking workshop (II) (III) skills are needed most 
and computer applications skills least. Only engineering drawing skill was 
taught more intensively in schools than warranted by the woodworking 
industry. 
Table 38 shows the skill ratings from carpenters, who compare what is 
needed by the woodworking industry and what is taught in schools. Ratings 
in terms of the importance to the woodworking industry of woodworking 
workshops (II) (III) skills produced a T- value which is significantly 
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beyond the 0.05 level. On the other hand, the need for woodworking 
workshops (II) (III) skills in the woodworking industry is significantly 
greater than implied by the school curriculum. 
Table 38 indicates that the overall skills needed by the carpenters 
are much more necessary in the woodworking industry than is implied by the 
school curriculum. The table also illustrates that among all skills, that 
of woodworking workshops (II) (III) is the most needed and that of computer 
applications the least. 
Table 39 presents the skill ratings of teachers in industrial-
Table 38. Skill differences between what is needed in industry and what 
taught in schools of carpenters 
Skills Needed Taught Diff. T-
M(SD) M(SD) M(SD) Value 
Skill 1 4.38(0.49) 4.28(0.56) 0.10(0.63) 0.83 
Skill 2 4.39(0.46) 4.19(0.60) 0.20(0.58) 1.77 
Skill 3 4.30(0.49) 4.11(0.71) 0.19(0.74) 1.33 
Skill 4 4.51(0.44) 4.24(0.62) 0.27(0.70) 2.00 * 
Skill 5 4.21(0.76) 3.95(0.75) 0.26(1.11) 1.19 
Skill 6 4.34(0.42) 4.07(0.78) 0.27(0.74) 1.86 
Skill T 4.37(0.29) 4.16(0.50) 0.21(0.50) 2.18 * 
* p < .05. 
Skill 1 = Engineering drawing 
Skill 2 = Woodworking drafting 
Skill 3 = Woodworking workshop (I) 
Skill 4 = Woodworking workshop (II, 
Skill 5 = Computer applications 
Skill 6 = Model making 
Skill T = Overall skill 
Table 39. Skill  differences between what is needed in industry and what 
taught in schools of teachers 
Skills Needed Taught Diff. T-
M(SD) M(SD) M(SD) Value 
Skill 1 4.24(0.58) 4.24(0.53) 0.00(0.64) 0.00 
Skill 2 4.16(0.49) 4.05(0.61) 0.11(0.78) 1.21 
Skill 3 4.33(0.48) 4.24(0.61) 0.09(0.68) 1.25 
Skill 4 4.41(0.46) 4.11(0.64) 0.30(0.77) 3.37 *** 
Skill 5 3.75(0.86) 3.46(0.85) 0.29(1.15) 2.25 * 
Skill 6 3.99(0.68) 3.67(0.94) 0.32(0.96) 2.87 ** 
Skill T 4.18(0.39) 4.00(0.54) 0.18(0.64) 2.45 ** 
* p < .05, ** P < .01, *** p < .001. 
Skill 1 = Engineering drawing Skill 5 = Computer applications 
Skill 2 = Woodworking drafting Skill 6 = Model making 
Skill 3 = Woodworking workshop (I) Skill T = Overall skill 
Skill 4 = Woodworking workshop (II,III) 
vocational senior high schools, who compare what is needed by the 
woodworking industry with what is taught in schools. Skills for woodwork­
ing workshop (II) (III), computer applications, and model making are needed 
more in the woodworking industry than is suggested by the school curricu­
lum. The F-value for woodworking workshops (II) (III) skills are signifi­
cantly beyond the 0.001 level, which the skill of model making is 
significant beyond the 0.01 level, and the skill of computer applications 
is significantly higher than the 0.05 level. Overall the above skills are 
significant beyond the 0.05 level. 
Table 39 also shows that the skills needed in woodworking industry. 
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woodworking workshops (II) (III) skills are highest and computer 
applications skill the least. Clearly, most of the skills listed in this 
study were not addressed sufficiently in the school curriculum, from the 
standpoint of the woodworking industry. Some realignment will be necessary 
to create a more responsive curriculum. 
Summary Analyses of differences in means between those skills 
needed by the woodworking industry and those taught in schools show that 
skills in woodworking drafting, woodworking workshop (I), woodworking 
workshops (II) (III), and model making are in greatest need. That scores 
for those skills were more positive between needed by woodworking industry 
and taught in schools, and that F-values were significant beyond the 0.001 
level, the skills taught did not satisfy the needs of the woodworking 
industry. Because the engineering drawing skill displays a negative mean 
between industry needs and school curriculum, the skill is over emphasized 
in schools. 
The data also indicate that computer applications skill always 
receive low scores, but that there is a significant difference between the 
skill needed by woodworking industry and that taught in schools. In other 
words, although computer applications is less needed than other skills in 
the woodworking industry, the school curriculum still does not address 
sufficiently this particular industry need. 
Null Hypothesis 8 
It was hypothesized that cabinet makers, interior decorators, 
carpenters, and teachers perceived no significant differences between the 
knowledge necessary for the woodworking industry and those taught in 
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industrial-vocational senior high schools.  Findings with respect to this 
hypothesis are presented in Tables 40 through 44. 
Table 40 presents analyses of differences in terms of cabinet 
makers, interior decorators, carpenters, and teachers respondents who 
Table 40. Knowledge differences between what is needed in industry and 
what is taught in schools among cabinet makers, interior 
decorators, carpenters, and teachers 
Knowledge Needed Taught Diff. T 
M(SD) M(SD) M(SD) Value 
Knowledge 1 4.12(0.60) 4.74(0.73) 0.38(0.81) 8.25 *** 
Knowledge 2 4.18(0.60) 3.88(0.74) 0.30(0.78) 6.84 *** 
Knowledge 3 4.28(0.58) 3.95(0.72) 0.33(0.77) 7.56 *** 
Knowledge 4 4.17(0.61) 3.76(0.78) 0.41(0.78) 9.20 *** 
Knowledge 5 4.11(0.62) 3.74(0.85) 0.37(0.89) 7.36 *** 
Knowledge 6 4.18(0.69) 3.45(0.95) 0.73(0.98) 12.98 *** 
Knowledge 7 4.15(0.68) 3.67(0.85) 0.48(0.92) 9.08 *** 
Knowledge 8 4.09(0.68) 3.78(0.86) 0.31(0.92) 5.84 *** 
Knowledge 9 4.26(0.70) 3.76(0.87) 0.50(0.95) 9.23 *** 
Knowledge 10 3.69(0.93) 3.20(1.02) 0.49(1.05) 8.19 *** 
Knowledge T 4.12(0.50) 3.69(0.65) 0.43(0.66) 11.58 *** 
*** p < .001 
Know. 1. Woodworking tools and machines Know. 7. Shop layout & management 
Know. 2. Materials and layout Know. 8. Human engineering 
Know. 3. Finishes and finishing Know. 9. Interior decoration 
Know. 4. Furniture structure Know. 10. Mold engineering 
Know. 5. Introductory furniture design Know. T. Overall knowledge 
Know. 6. Production estimation 
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compare the knowledge needed in the woodworking industry and that taught 
in schools. This table indicates that ratings of all types of knowledge 
were significantly different; also, a large gap exists between knowledge 
needed in the woodworking industry and what is being taught in schools. 
T-values for the rating differences are significant beyond the 0.001 level. 
According to the Table 40, the greatest means of knowledge needed in 
woodworking industry are for finishes and finishing and the smallest are 
for mold engineering. Thus, school curricula should emphasize finishes 
and finishing and downplay mold engineering. The table also indicates 
differences means between knowledge needed in woodworking industry and 
taught in schools. The highest score is production estimation, which 
indicates that such knowledge was insufficiently emphasized in schools. 
The analyses presented in Table 41 indicate differences in terms of 
respondents in the cabinet makers, who compare the knowledge needed in the 
woodworking industry and that taught in schools. According to Table 41, 
ratings of knowledge taught in schools are lower than what is needed by the 
woodworking industry. The T-values for rating differences are 
significant beyond the 0.001 level. The knowledge most needed in the 
woodworking industry is that of finishes and finishing; that least needed 
is mold engineering. In terms of the gaps between knowledge needed in 
woodworking industry and what is taught in schools, the largest is in 
production estimation, a knowledge that is evidently insufficiently 
emphasized in schools. 
Table 42 presents an analysis of differences in interior decorators 
respondents who compared the knowledge needed in the woodworking industry 
and that taught in schools. Ratings for knowledge taught in schools are 
153 
Table 41. Knowledge differences between what is needed in industry and 
what is taught in schools of cabinet makers 
Knowledge Needed Taught Diff. T 
M{SD) M(SD) M(SD) Value 
Knowledge 1 4.01(0.66) 3.58(0.74) 0.43(0.86) 5.95 *** 
Knowledge 2 4.13(0.65) 3.77(0.78) 0.36(0.84) 5.04 *** 
Knowledge 3 4.21(0.64) 3.84(0.74) 0.37(0.80) 5.54 *** 
Knowledge 4 4.10(0.67) 3.67(0.83) 0.43(0.79) 6.42 *** 
Knowledge 5 4.01(0.63) 3.59(0.88) 0.42(0.84) 5.90 *** 
Knowledge 6 4.05(0.73) 0.75(1.03) 0.75(1.03) 8.52 *** 
Knowledge 7 4.09(0.71) 3.66(0.86) 0.43(0.88) 5.73 *** 
Knowledge 8 4.03(0.73) 3.72(0.83) 0.31(0.89) 4.10 *** 
Knowledge 9 3.99(0.77) 3.62(0.88) 0.37(0.97) 4.50 *** 
Knowledge 10 3.64(0.93) 3.23(0.98) 0.41(1.08) 4.51 *** 
Knowledge T 4.03(0.56) 3.60(0.66) 0.43(0.64) 7.94 *** 
*** p < .001 
Know. 1. Woodworking tools and machines Know. 7. Shop layout & management 
Know. 2. Materials and layout Know. 8. Human engineering 
Know. 3. Finishes and finishing Know. 9. Interior decoration 
Know. 4. Furniture structure Know. 10. Mold engineering 
Know. 5. Introductory furniture design Know. T. Overall knowledge 
Know. 6. Production estimation 
all below ratings needed by the woodworking industry. The T-values of 
(1) woodworking tools and machines, furniture structure, production 
estimation, interior decoration, and mold engineering were significantly 
beyond the 0.001 level; (2) introductory furniture design, shop layout and 
management were significantly beyond the 0.01 level; and (3) materials and 
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Table 42. Knowledge differences between what is  needed in industry and 
what taught in schools of interior decorators 
Knowledge Needed Taught Diff. T 
M(SD) M(SD) M(SD) Value 
Knowledge 1 4.11(0.60) 3.79(0.73) 0.32(0.73) 3.47 *** 
Knowledge 2 4.20(0.59) 3.98(0.68) 0.22(0.68) 2.59 * 
Knowledge 3 4.20(0.55) 4.02(0.68) 0.18(0.57) 2.56 * 
Knowledge 4 4.18(0.58) 3.87(0.68) 0.31(0.61) 4.10 *** 
Knowledge 5 4.19(0.62) 3.88(0.74) 0.31(0.75) 3.32 ** 
Knowledge 6 4.18(0.61) 3.60(0.71) 0.58(0.84) 5.50 *** 
Knowledge 7 4.00(0.70) 3.67(0.76) 0.34(0.82) 3.26 ** 
Knowledge 8 4.15(0.72) 3.94(0.88) 0.21(0.85) 1.95 
Knowledge 9 4.60(0.52) 3.89(0.92) 0.71(0.97) 5.87 *** 
Knowledge 10 3.66(0.86) 3.10(1.02) 0.56(1.02) 4.45 *** 
Knowledge T 4.13(0.46) 3.76(0.59) 0.37(0.57) 5.22 *** 
* p < .05, ** P < .01, *** p < .001. 
Know. 1. Woodworking tools and machines 
Know. 2. Materials and layout 
Know. 3. Finishes and finishing 
Know. 4. Furniture structure 
Know. 5. Introductory furniture design 
Know. 6. Production estimation 
Know. 7. Shop layout & management 
Know. 8. human engineering 
Know. 9. Interior decoration 
Know. 10. Mold engineering 
Know. T. Overall knowledge 
layout, finishes and finishing were significantly beyond the 0.05 level. 
In Table 42, only knowledge required for human engineering indicated 
no significant difference between what is needed by the woodworking 
industry and what is taught in schools. Thus, the knowledge of human 
engineering taught in schools is appropriate for industry needs. Mold 
engineering was also the least important woodworking industry. 
Table 43 concerns differences in terms of knowledge needed in the 
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Table 43. Knowledge differences between what is needed in industry and 
what taught in schools of carpenters 
Knowledge Needed Taught Diff. T 
M(SD) M(SD) M(SD) Value 
Knowledge 1 4.43(0.37) 3.98(0.70) 0.45(0.73) 3.16 ** 
Knowledge 2 4.47(0.54) 4.10(0.73) 0.37(0.87) 2.14 * 
Knowledge 3 4.52(0.52) 4.10(0.77) 0.42(0.85) 2.48 * 
Knowledge 4 4.52(0.39) 4.18(0.67) 0.34(0.61) 2.83 ** 
Know!edge 5 4.33(0.60) 4.12(0.69) 0.21(0.75) 1.42 
Knowledge 6 4.67(0.42) 4.05(0.87) 0.62(0.89) 3.51 ** 
Knowledge 7 4.68(0.40) 4.07(0.87) 0.61(0.87) 3.59 *** 
Knowledge 8 4.31(0.60) 4.01(0.78) 0.30(0.82) 1.87 
Knowledge 9 4.55(0.48) 4.06(0.72) 0.49(0.810 3.05 ** 
Knowledge 10 4.56(0.54) 3.80(1.00) 0.76(1.05) 3.69 *** 
Knowledge T 4.52(0.29) 4.05(0.60) 0.47(0.62) 3.85 *** 
* p < .05, ** p < .01, *** p < .001. 
Know. 1. Woodworking tools and machines 
Know. 2. Materials and layout 
Know. 3. Finishes and finishing 
Know. 4. Furniture structure 
Know. 5. Introductory furniture design 
Know. 6. Production estimation 
Know. 7. Shop layout & management 
Know. 8. Human engineering 
Know. 9. Interior decoration 
Know. 10. Mold engineering 
Know. T. Overall knowledge 
woodworking industry and that taught in schools, as perceived by 
respondents in the carpenters. This table shows that the ratings of all 
types of knowledge required in the woodworking industry are higher than the 
ratings of such knowledge taught in schools. The T-values of shop layout 
and management, and mold engineering were significantly beyond the 
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0.001 level; those of woodworking tools and machines, furniture structure, 
production estimation, and interior decoration were significantly beyond 
the 0.01 level; and those of materials and layout, and finishes and 
finishing were significantly beyond the 0.05 level. 
Because no significant differences existed between the knowledge of 
introductory furniture design or human engineering factors required in the 
woodworking industry and what is taught in schools, the knowledge as taught 
is appropriate. Certain differences between means were relatively large 
between what is needed in the woodworking industry and what is taught in 
schools. Mold engineering, in particular, seems to warrant greater 
emphasis in schools for the carpenters. 
Table 44 presents an analysis of the differences in terms of opinions 
of teachers in industrial senior high schools, who compare the knowledge 
needed in the woodworking industry and that taught in schools. Ratings of 
all types of knowledge were significantly different. They were higher in 
what was needed in the woodworking industry and what was taught in schools. 
The T-values of woodworking tools and machines, finishes and finishing, 
furniture structure, production estimation, shop layout and management, 
interior decoration, and mold engineering were significantly beyond the 
0.001 level; those of materials and layout, introductory furniture design, 
and human factor were significantly beyond the 0.01 level. 
Table 44 presents rating means for data provided by teachers. Among 
knowledge needed by the woodworking industry, finishes and finishing was 
the highest, mold engineering the least. In other words, finishes and 
finishing is the most necessary knowledge, as perceived by IVSHS teachers, 
and mold engineering is the least necessary. The table also indicates that 
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Table 44. Knowledge differences between what is  needed in industry and 
what taught in schools of teaching 
Knowledge Needed Taught Diff. T 
M(SD) M{SD) M(SD) Value 
Knowledge 1 4.21(0.49) 3.89(0.65) 0.32(0.81) 3.44 *** 
Knowledge 2 4.18(0.49) 3.93(0.68) 0.25(0.70) 3.16 ** 
Knowledge 3 4.40(0.47) 4.05(0.68) 0.35(0.82) 3.73 *** 
Knowledge 4 4.17(0.55) 3.69(0.76) 0.48(0.92) 4.51 *** 
Knowledge 5 4.17(0.55) 3.77(0.88) 0.40(1.10) 3.16 ** 
Knowledge 6 4.24(0.66) 3.38(0.91) 0.86(1.01) 7.41 *** 
Knowledge 7 4.18(0.61) 3.54(0.89) 0.64(1.05) 5.29 *** 
Knowledge 8 4.09(0.55) 3.69(0.90) 0.40(1.08) 3.22 ** 
Knowledge 9 4.35(0.56) 3.79(0.84) 0.56(0.90) 5.44 *** 
Knowledge 10 3.50(0.93) 3.02(1.04) 0.48(1.01) 4.12 *** 
Knowledge T 4.14(0.41) 3.66(0.67) 0.48(0.76) 5.52 *** 
* p < .05, *** p < .001. 
Know. 1. Woodworking tools and machines 
Know. 2. Materials and layout 
Know. 3. Finishes and finishing 
Know. 4. Furniture structure 
Know. 5. Introductory furniture design 
Know. 6. Production estimation 
Know. 7. Shop layout & management 
Know. 8. Human engineering 
Know. 9. Interior decoration 
Know. 10. Mold engineering 
Know. T. Overall knowledge 
production estimation evidenced the greatest gap between what is needed in 
the woodworking industry and what is taught in schools. Production 
estimation should be emphasized schools. 
Summary In general, the perceptions of knowledge required by 
woodworking are consistent among woodworking related occupations in 
industry, however, this knowledge différés significantly from what is 
taught in education. Yet, respondents from woodworking related occupations 
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indicated that all types of knowledge related to the woodworking industry 
might well be more extensively taught in schools (T-values significantly 
beyond the 0.001 level). Consequently, it may be necessary to restructure 
or to revise the curriculum in IVSHS. 
Only carpenters felt that mold engineering needed be emphasized more 
within the curriculum. On the other hand, all occupations in the woodwork­
ing industry production estimation required greater emphasis. Based on the 
evidence of the results, the null hypothesis was rejected. 
Null Hypothesis 9 
It was hypothesized that no significant correlations in the terms of 
pair skills for the woodworking related occupations. Pertinent tables are 
presented in Tables 128 through 132. 
Table 128 presents the Pearson product correlation coefficients of the 
ratings of all pair of skills for the woodworking related occupations, as 
perceived by respondents of the cabinet makers, interior decorators, 
carpenters and teachers. According to results reported in Table 128, 
F-values were significant at the 0.01 level, and thus there is sufficient 
evidence to reject the null hypothesis. There were significant 
correlations regarding the skills needed in the woodworking related 
occupations. This analysis indicates that overall skills, such as 
engineering drawing, woodworking drafting, woodworking workshop (I), 
woodworking workshops (II) and (III), computer applications, and model 
making were quite consistent in terms of dominant skill requirements of the 
woodworking industry. 
Table 129 presents correlation coefficients of the ratings of all 
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skills pairs for the cabinet makers. Skills included engineering drawing, 
woodworking drafting, woodworking workshop (I), woodworking workshops (II) 
(III), computer applications, and model making have significant correla­
tions, and result in P-values significant beyond the 0.01 level. These are 
the dominant skills for the cabinet makers. 
Table 130 presents correlation coefficients of the ratings of all 
skills pairs for the interior decorators. Table 130 illustrates that the 
skills of (1) engineering drawing with woodworking drafting, woodworking 
workshops (II) (III), and model making; (2) woodworking workshop (I) with 
woodworking workshops (II) (III) and model making; (3) woodworking work­
shops (II) (III) with computer applications, and model making; (4) 
computer applications with model making have significant correlations and 
result in P-values significant beyond the 0.05 level. The skills receiving 
great consistency in terms of, namely engineering drawing, woodworking 
workshops (II) (III), and model making, are the dominant skills 
requirements of interior decorators are evident. 
Table 131 presents correlation coefficients of the ratings of all 
skills pair for the carpenters. This table illustrates that the skills of 
(1) engineering drawing with woodworking drafting; (2) woodworking workshop 
(I) with woodworking workshops (II) (III); and (3) woodworking workshops 
(II) (III) with model making have significant correlations and result in P-
values are significant beyond the 0.05 level. Skills with little consis­
tency in terms of computer applications and low dominant skills require­
ments of the of the carpenters. 
Table 132 presents correlation coefficients of the ratings of all 
skills pairs for teachers in IVSHS. The table illustrates that the skills 
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of (1) engineering drawing with woodworking drafting, and model making; 
(2) woodworking drafting with woodworking workshop (I), woodworking 
workshops (II) (III), computer applications, and model making; 
(3) woodworking workshop (I) with woodworking workshops (II) (III), 
computer applications, and model making; (4) woodworking workshops (II) 
(III) with computer applications, and model making have significant 
correlations and that their P-values are significant beyond the 0.05 level. 
This analysis indicates the skills of woodworking drafting, woodworking 
workshop (I), woodworking workshops (II) (III), computer applications, and 
model making were highly correlated. They are the dominant skill require­
ments of as perceived by teachers. 
Summary Based on the data analysis reported in the Tables 126 
through 130, there was sufficient evidence to reject the null hypothesis. 
In short, as indicated earlier, the Pearson-product correlation coeffi­
cients suggested that skill pattern requirements are quite different among 
occupations. 
Overall skills, namely engineering drawing, woodworking drafting, 
woodworking workshop (I), woodworking workshops (II) (III), computer 
applications, and model making, constitute the dominant required-skill 
pattern of the woodworking and cabinet makers. Engineering drawing, 
woodworking workshops (II) (III), and model making constitute the required-
skill pattern of the interior decorators. The skills woodworking drafting, 
woodworking workshop (I), woodworking workshops (II) (III), computer 
applications, and model making constitute the required-skill pattern of the 
teachers. The data analysis suggests, however, that there is no 
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required-skill  pattern for the carpenters.  The dominant skills of the 
skill  pattern in a given occupation can be combined into skill  clusters.  
Null Hypothesis 10 
It was hypothesized that no significant correlations in terms of pair 
of knowledge for the woodworking related occupations. Relevant tables are 
presented in Tables 133 through 137. Overall analyses for each occupation 
are emphasized to clarify the current knowledge pattern. 
Table 133 presents the Pearson product correlation coefficients of the 
ratings of all pairs of knowledge for the woodworking industry, as 
perceived by members of the cabinet makers, interior decorators, carpenters 
and teachers. According to results reported in Table 133, there is 
sufficient evidence at the 0.01 level to reject the null hypothesis. There 
were significant correlations in opinion among respondents in terms of the 
knowledge needed in the woodworking industry. Analysis indicated that 
overall, knowledge of woodworking tools and machines, materials and layout, 
finishes and finishing, furniture structure, introductory furniture design, 
production estimation, shop layout and management, human engineering, 
interior decoration, and mold engineering were highly correlated. They 
were also the dominant knowledge requirements of the woodworking 
occupation. 
Table 134 presents correlation coefficients of the ratings of all 
knowledge pairs, for the cabinet makers. Overall, types of knowledge are 
significantly correlated, with P-values being significant beyond the 0.01 
level. Types of knowledge were highly correlated for the cabinet makers. 
Table 135 presents correlation coefficients of the ratings of all 
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knowledge pairs for the interior decorators. The Table illustrates that 
the overall, types of knowledge are significantly correlated, with P-values 
being significant beyond the 0.05 level. Thus, types of knowledge are 
highly correlated for the interior decorators. 
Table 136 presents correlation coefficients of the ratings of all 
knowledge pairs, for the carpenters. Knowledge of (1) woodworking tools 
and machines with finishes and finishing; (2) materials and layout with 
finishes and finishing, and mold engineering; (3) furniture structure with 
introductory furniture design, human engineering, interior decoration, and 
mold engineering; (4) introductory furniture design with production 
estimation, human engineering, and mold engineering; (5) production 
estimation with shop layout and management, human engineering, and mold 
engineering; (6) shop layout and management with mold engineering; and 
(7) human engineering with mold engineering all have significant 
correlations resulting in P-values significant not beyond the 0.05 level. 
Knowledge of materials and layout, furniture structure, introductory 
furniture design, production estimation, human engineering and mold 
engineering are also all highly correlated. On the other hand, woodworking 
tool and machine management, finishes and finishing, shop layout and 
management, and interior decoration are relatively uncorrelated for the 
interior decorators. 
Table 136 presents correlation coefficients of the ratings of all 
knowledge pairs for teachers in IVSHS. The table illustrates that overall 
types of knowledge except mold engineering were significantly correlated, 
with P-values significant beyond the 0.05 level. Indeed, types of knowl­
edge were highly correlated among teachers. 
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Summary Based on the data analysis reported in Tables 133 through 
137, there was sufficient evidence to reject the null hypothesis. In 
short, as indicated earlier, the Pearson correlation coefficients indicated 
that knowledge pattern requirements differ greatly among occupations. 
Overall, types of knowledge, namely woodworking tools and machines, 
materials and layout, finishes and finishing, furniture structure, intro­
ductory furniture design, production estimation, shop layout and manage­
ment, human engineering, interior decoration, and mold engineering, 
constitute the dominant knowledge requirements of woodworking, cabinet 
makers, and interior decorators. Knowledge of materials and layout, 
furniture structure, introductory furniture design, production estimation, 
human engineering and mold engineering are the dominant knowledge 
requirements of carpenters. Overall knowledge types except mold 
engineering constitute the required-knowledge pattern as perceived by 
teachers. The dominant knowledge in a particular occupation with knowledge 
pattern requirements can be combined into knowledge clusters. 
Summary of Hypotheses 
A summary of results of testing each hypothesis was tabulated in 
Table 45. This table includes theme, methodology, results, and variables. 
The reader will note that eight of the ten hypotheses were rejected while 
hypothesis five and six were retained. 
Summary of skills and knowledge needed in woodworking industry 
A summary of results of testing woodworking skills needed and 
knowledge required of cabinet makers, interior decorators, and carpenters 
is shown in Table 46 and Table 47. 
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Table 45. Summary of the results of testing each hypothesis 
Hypothesis Theme 
1 Subjects of 
skills 
2 Subject of 
knowledge 
3 Items of 
skills 
4 Items of 
knowledge 
5 
6 
7 
8 
9 
10 
Methodology Result 
ANOVA/DUNCAN Reject 
ANOVA/DUNCAN Reject 
ANOVA/DUNCAN Reject 
ANOVA/DUNCAN Reject 
Retain 
Retain 
Reject 
Reject 
Reject 
Reject 
Variables 
Cabinet makers, Interior 
decorators. Carpenters 
Cabinet makers. Interior 
decorators, Carpenters 
Cabinet makers, Interior 
decorators. Carpenters, 
Teachers 
Cabinet makers. Interior 
decorators, Carpenters, 
Teachers 
Teachers, Supervisors, 
Skilled workers 
Teachers, Supervisors, 
Skilled workers 
Cabinet makers. Interior 
decorators. Carpenters, 
Teachers 
Cabinet makers, Interior 
decorators. Carpenters, 
Teachers 
Cabinet makers. Interior 
decorators, Carpenters, 
Teachers 
Cabinet makers. Interior 
decorators. Carpenters 
Teachers 
Subjects of 
skills 
Subjects of 
knowledge 
Subjects of 
skills needed 
in industry 
v.s. taught 
in school 
Subjects of 
skills needed 
in industry 
v.s. taught 
in school 
Subjects of 
skills 
Subject of 
knowledge 
ANOVA 
ANOVA 
T-test 
T-test 
Pearson 
Correlation 
Coefficient 
Pearson 
Correlation 
Coefficient 
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Table 46. Summary of skills needed in woodworking occupations 
Skills Mean of Cab. Int. Carp. Prob. Result 
mak. dec. 
A. Engineering drawing 
1. Line work and use of 
instrument 
2. Geometric constructions 
3. Orthographic projection 
4. Dimension 
5. Auxiliary views 
6. Pictorial views 
B. Woodworking drafting 
1. Basic woodworking drawing 
2. Drawing symbol 
3. Surface symbol 
4. Tolerance and match 
5. Productive blueprint 
technique 
6. Perspective drawing 
4.04 
3.91 
4.05 
3.78 
4.06 4.05 
4.00 3.96 
7. Presentation techniques 
C. Woodworking workshop (I) 
1. Introduction to trades 
for woodworking 
2. Processing of woodworking 
hand tools 
3. Practice construction of 
wooden joint 
4. Operation of portable 
power tools 
5. Ability to make simple furniture 
D. Woodworking workshop (II) (III) 
1. Woodworking machine operation 
4.38 0.0570 * 3>1, 3>2 
4.23 0.0166 * 3>1, 3>2 
0.2339 
0.1294 
0.3169 
0.1260 
0.0125 * 4.58 
4.39 
3.84 3.66 4.35 
3.91 3.92 4.50 
0.0113 * 
0.2354 
0.0503 
0.3914 
0.0184 * 
0.1144 
3>1, 3>2 
3>1, 3>2 
3>1, 3>2 
0.0061 ** 3>1, 3>2, 
4>1, 4>2 
0.0592 
0.6185 
0.2921 
0.6849 
0.3899 
0.9714 
0.4591 
0.3976 
0.0842 
Table 46. (Continued) 
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Skills Mean of Cab. Int. Carp. Prob. Result 
mak. dec. 
2. Adhesives & adhesion 
techniques 
3. Finishing techniques 
4. Sharpen equipment 
5. Model making techniques 
6. Hardware fastening 
techniques 
7. Furniture making 
E. Computer applications 3.63 
1. Introduction to computer 
2. Programming fundamentals 3.37 
3. Software applications 3.37 
4. Program applications 3.76 
F. Model making 
1. Introduction to model 
materials 
2. Method of cutting 
materials 
3. Materials assembly 
4. Model ornamentation 
5. Model making 
0.2461 
0.7744 
0.5591 
0.2291 
0.3304 
0.8675 
3.68 4.21 0.0055 ** 3>1, 3>2 
0.0517 
3.42 4.00 0.0357 * 3>1, 3>2, 
3>4 
3.37 4.35 0.0323 * 3>1, 3>2, 
3>4 
4.02 4.42 0.0065 ** 3>1, 3>4 
0.1552 
0.1026 
0.2088 
0.2972 
0.1813 
0.3625 
* p < .05, ** p < .01, *** p < .001 
1 = Cabinet makers; 2 = Interior decorators; and 3 = Carpenters 
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Table 47. Summary of knowledge needed in woodworking occupations 
Know!edge Mean of Cab. Int. Carp. Prob. Result 
mak. dec. 
A. Woodworking tools and machines 4.01 4.10 
1. Tool selection and care 3.92 4.16 
2. Application of portable 
power tools 
3. Application & maintenance 4.18 4.22 
of power machines 
4. Method of wood cutting and 
shaping 
5. Division & design method 
for jigs 
6. Automatic controls 3.99 3.86 
7. Safety standard of tools 4.04 4.20 
and machines 
B. Materials and layout 4.13 4.20 
1. Selection and identification 
of woods 
2. Structure and properties 4.05 4.27 
of wood 
3. Material needs, plans, 
and estimation 
4. Grades and sizes of lumber 
5. Drying and treatment of 
1 umber 
6. Kinds and features of 
special materials for 
furniture 
4.43 0.0065 ** 3>1, 3>2 
4.50 0.0029 ** 3>1, 3>2, 
3>4 
4.04 4.25 4.38 0.0024 ** 3>1, 4>1 
4.69 0.0123 * 3>1, 3>2, 
3>4 
0.9176 
0.1125 
4.38 0.0212 * 3>1, 3>2, 
4>2 
4.65 0.0005 ** 3>1, 3>2, 
4>1 
4.47 0.0416 * 3>1 
0.2668 
4.50 0.0166 * 3>1, 3>4 
0.0503 
0.2702 
0.1192 
0.4165 
Table 47. (Continued) 
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Knowledge Mean of Cab. Int. Carp. Prob. 
mak. dec. 
Result 
4.21 4.20 
3.99 4.14 
C. Finishes and finishing 
1. Methods of wood finishes 
2. Definition and types of 
paint 
3. Kinds and properties of 
paint 
4. Finishing equipment 
5. Finishing techniques 
D. Furniture structure 
1. Understanding structure 
design 
2. Kinds & functions of 
furniture structure 
3. Load design for furniture 
4. Construction analysis of 
furniture 
5. Parts design of furniture 4.06 4.14 
4.24 4.13 
4.34 4.22 
4.10 4.18 
6. Furniture joints use in 
design 
7. Furniture performance 
testing 
4.52 0.0458 * 3>1, 3>2 
0.0575 
4.38 0.0350 * 3>1 
0.1810 
4.58 0.0050 ** 3>1, 3>2, 
4>1, 4>2 
4.62 0.0196 * 3>2, 4>2 
4.52 0.0069 ** 3>1, 3>2 
0.3548 
4.10 4.11 4.54 0.0316 * 3>1, 3>2 
3.93 4.16 
0.0765 
0.1240 
4.54 0.0200 * 3>1, 3>2, 
3>4 
0.2208 
4.62 0.0008 *** 3>1, 3>2, 
3>4 
E. Introductory furniture design 4.01 4.19 4.33 0.0249 * 3>1 
1. Furniture design and 4.12 4.41 4.42 0.0401 * 3>1 
ergonomics 
Table 47. (Continued) 
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Knowledge Mean of Cab. 
mak. 
Int. Carp, 
dec. 
Prob. Result 
2. Furniture style 
3. Basic design statement 
4. Design method 
5. History and perspective 
of furniture design 
F. Production estimation 
1. Definition of production 
estimation and cost 
2. Relationship of engineer 
and production estimation 
3. Product costs 
classification 
4. Production estimation and 
profit scheme 
5. Production costs and 
consumption 
6. Analysis profit and loss 
G. Shop layout and management 
1. Selection of shop area 
2. Analysis of product and 
production 
3. Analysis of material 
4. Analysis of manufacturing 
process 
4,01 4.20 4.50 0.0053 ** 3>1, 4>1 
0.0750 
0.3622 
0.2869 
4.05 4.18 4.67 0.0001 *** 3>1, 3>2 
4.12 4.34 4.73 0.0010 *** 3>1, 3>2, 
3>4 
3.97 4.17 4.58 0.0032 ** 3>1, 3>2, 
3>4 
4.11 4.16 4.77 0.0003 *** 3>1, 3>2, 
4.08 4.23 4.62 0.0113 * 3>1 
4.02 4.13 4.58 0.0116 * 3>1, 3>2, 
3>4 
4.01 4.06 4.73 0.0009 *** 3>1, 3>2, 
3>4 
4.09 4.00 4.68 0.0001 *** 3>1, 3>2 
3.91 3.95 4.73 0.0001 *** 3>1, 3>2, 
3>4 
4.00 3.92 4.62 0.0033 ** 3>1, 3>2, 
3>4 
4.10 3.95 4.62 0.0059 ** 3>1, 3>2, 
3>4 
4.16 4.08 4.69 0.0039 ** 3>1, 3>2, 
3 >4 
Table 47. (Continued) 
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Knowledge Mean of Cab. Int. Carp. Prob. Result 
mak. dec. 
5. Shop organization 4.01 3.94 4.77 0.0001 *** 3>1, 3>2, 
3>4 
6. Personnel management 3.99 3.89 4.54 0.0029 ** 3>1, 3>2, 
3>4 
7. Material management 4.12 3.97 4.65 0.0013 ** 3>1, 3>2, 
3>4 
8. Production plan and 4.18 4.03 4.58 0.0147 * 3>1, 3>2, 
management 
9. Quality control 4.26 4.14 4.81 0.0003 *** 3>1, 3>2, 
3>4 
10. Shop equipment maintenance 4.19 4.17 4.85 0.0003 *** 3>1, 3>2, 
and safety system 3>4 
H. Human engineering 0.1470 
1. Human structure and 0.4585 
function 
2. Human measure and 0.0958 
application 
3. Human mechanics 0.1747 
4. Work station layout 0.0825 
5. Perception and work 0.4413 
environment 
6. Furniture design and 0.1156 
human factor study 
I. Interior decoration 4.00 4.60 4.55 0.0000 *** 2>1, 3>1 
1. Introduction to interior 4.04 4.69 4.50 0.0000 *** 2>1, 3>1, 
design 4>1, 2>4 
Table 47. (Continued) 
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Knowledge Mean of Cab. 
mak. 
Int. 
dec. 
Carp. Prob. Result 
2. Layout of interior style, 
function, color, and light 
4.04 4.72 4.58 0.0000 *** 2>1, 
4>1, 
3>1, 
2>4 
3. Kinds, specification, and 
properties of decorated 
materials 
3.99 4.64 4.54 0.0000 *** 2>1, 
4>1 
3>1, 
4. Decorators technique 3.92 4.52 4.64 0.0000 *** 2>1, 
2>4, 
3>1, 
3>4 
5. Fire resistance and 
safety construction 
3.96 4.56 4.58 0.0000 *** 2>1, 
4>1 
3>1, 
6. Estimating form and 
method 
3.99 4.50 4.65 0.0000 *** 2>1, 
4>1 
3>1, 
J. Mold engineering 3.64 3.66 4.56 0.0000 *** 3>1, 3>2 
1. Introduction to mold 
engineering 
3.60 3.63 4.42 0.0004 *** 3>1, 
3>4 
3>2, 
2. Kinds of mold materials 3.58 3.63 4.54 0.0000 *** 3>1, 
3>4 
3>2, 
3. Load design for mold 3.56 3.63 4.58 0.0000 *** 3>1, 
3>4 
3>2, 
4. Mold layout 3.60- 3.63 4.58 0.0000 *** 3>1, 
3>4 
3>2, 
5. Mold design and building 3.70 3.72 4.64 0.0000 *** 3>1, 
3>4 
3>2, 
6. Safety for mold 
engineering 
3.81 3.75 4.65 0.0000 *** 3>1, 
3>4 
3>2, 
* p < .05, ** p < .01, *** p < .001 
1 = Cabinet makers; 2 = Interior decorators; 3 = Carpenters; and 
4 = Teachers 
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CHAPTER V. CONCLUSIONS AND RECOMMENDATIONS 
This study was designed to assess curricula within the woodworking 
departments of schools in Taiwan by gathering data regarding the 
perceptions of; a) teachers in woodworking departments of industrial-
vocational senior high schools, and supervisors and skilled workers in 
woodworking related industry, and b) cabinet makers, interior decorators, 
and carpenters in woodworking related industry. 
The central purpose of this study was to determine the critical 
competencies required for employment in woodworking industries, and to 
determine the degree of congruence between competencies required for 
employment and competencies being taught within industrial vocational 
senior high schools. 
In the following sections, the findings reported in Chapter IV will 
be summarized so that conclusions can be drawn. Finally, several 
recommendations are made based upon the study conclusions. 
Conclusions 
The major findings of this study are presented in two parts; 
a) findings related to research hypotheses, and b) conclusions related to 
other aspects of the curriculum structure or to occupational classification 
of industrial/vocational education in Taiwan. Each hypothesis is restated 
and followed by a conclusion based upon findings already reported in 
Chapter IV. A brief discussion of each conclusion is included. 
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Null Hypothesis 1 
It was hypothesized that there were no significant differences in 
terms woodworking skills perceived as necessary among woodworking 
occupations. 
Conclusion 1 According to the findings presented in Table 16 of 
Chapter IV, there was significant evidence to reject the null hypothesis. 
Indeed, the perceived importance of skills differed among woodworking 
occupations. 
Regarding skill needs in engineering drawing, woodworking drafting, 
and computer applications, the woodworking industry can be separated into 
two categories: the first; cabinet making and interior decoration, the 
second, carpentry. Most skills were more important to the carpenters than 
to either cabinet makers or interior decorators. Two situations exist: 
a) skills are needed to a greater extent by the carpenters, but b) the 
skills taught in school were not the skills needed by them. The carpenters 
had overall perceived higher means for engineering drawing, woodworking 
drafting, and the computer applications than did the cabinet makers, or 
interior decorators. Better alignment of skills needed and those thought 
in vocational high school should be encouraged. 
Most occupations emphasized woodworking workshop (I) skills and 
woodworking workshops (II) (III) skills, which implies that such skills 
are quite important in woodworking related industries. Moreover, computer 
applications had the lowest overall mean. Therefore, emphasis on 
woodworking workshop (I) and on woodworking workshops (II) (III) in the 
curriculum standards is appropriate. 
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Null Hypothesis 2 
It was hypothesized that there were no significant differences in 
types of knowledge perceived as necessary among woodworking occupations. 
Conclusion 2 According to the findings presented in Table 17 of 
Chapter IV, there was significant evidence to reject the null hypothesis. 
Indeed, the types of knowledge received different scores depending upon the 
particular woodworking occupation. 
Regarding knowledge requirements, for woodworking tools and machines, 
materials and layout, finishes and finishing, furniture structure, 
introductory furniture design, production estimation, shop layout and 
management, interior decoration, and mold engineering, the woodworking 
industry can be separated into two categories: one for cabinet making and 
interior decoration; the other for carpentry. The carpenters considered 
most knowledge to be more necessary than either did the cabinet makers or 
interior decorators. Two situations exist; a) knowledge categories are 
greatly needed by the carpentry occupation, but b) the knowledge taught in 
schools is not that needed by the practitioners. Moreover, overall means 
of knowledge required of woodworking tools and machines, materials and 
layout, finishes and finishing, furniture structure, introductory furniture 
design, production estimation, shop layout and management, interior 
decoration, and mold engineering are greater for carpenters than such 
knowledge is for cabinet makers or interior decorators. 
Most occupations emphasized the knowledge of woodworking tools and 
machines, materials and layout, finishes and finishing, furniture 
structure, introductory furniture design, production estimation, shop 
layout and management, and interior decoration, which implies that this 
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particular knowledge is very important in woodworking related industries. 
Moreover, mold engineering had the lowest overall mean, and only carpenters 
emphasized this knowledge. 
Null Hypothesis 3 
It was hypothesized that no significant differences in perceptions 
among the respondents of woodworking occupations and teachers regarding the 
content of skills needed. 
Conclusion 3 According to the findings presented in Table 17 
through 22 of Chapter IV, there was significant evidence to reject the Null 
Hypothesis. The findings indicate that the types of skills perceived to be 
necessary were different when comparing the results of participants from 
the woodworking occupations and teachers. 
Regarding the types of the skill needs necessary for woodworking 
drafting, and computer applications, these were significantly different 
among the woodworking occupations and the teachers. Moreover, among the 
types of skills of engineering drawing, woodworking workshop (I), 
woodworking workshops (II) (III), and model making, no significant 
differences among the woodworking occupations and the teachers existed. 
Tables 79 through 85 indicate that the cabinet makers emphasized the 
skill item of pictorial views. Additionally, this occupation does not 
emphasize the skill item of computer program fundamentals. 
The interior decorators emphasized the skill items of pictorial 
views, and computer program applications. On the other hand, this 
occupation does not emphasize the skill item of fundamentals of the 
computer program. 
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The carpenters emphasized the skill items of line work and use of 
instrument, pictorial views, tolerance and match, perspective drawing, 
computer program fundamentals, computer software applications, and computer 
program applications. 
The teachers perceived that the woodworking occupation emphasized the 
skill item of line work and use of instrument, pictorial views, tolerance 
and match, and perspective drawing. 
The skill of pictorial views was emphasized by woodworking 
occupations and teachers. So, emphasis on pictorial views skill in the 
Curriculum Standard is necessary. The skill pictorial views was emphasized 
by cabinet makers and interior decorators, and the skill of computer 
program fundamentals was not emphasized by either occupation. This result 
indicates that cabinet makers and interior decorators could be instructed 
within the same cluster group. 
Most skills were emphasized such as line work and use of instruments, 
pictorial views, tolerance and match, perspective drawing, computer program 
fundamentals, computer software applications, and computer program 
applications by carpenters than cabinet makers, interior decorators and 
teachers. As a result, emphasis on these skills content in the curriculum 
standards for carpentry occupation is necessary. 
Null Hypothesis 4 
It was hypothesized that there were no significant differences in 
perceptions among the respondents of woodworking occupations and teachers 
regarding the content of knowledge required. 
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Conclusion 4 According to the findings presented in Table 23 
through 32 of Chapter IV, there was sufficient evidence to reject the null 
hypothesis. The findings indicate that the knowledge requirements were 
different among the woodworking occupations. 
Regarding the knowledge requirements for woodworking tools and 
machines, materials and layout, finishes and finishing, furniture 
structure, introductory furniture design, production estimation, shop 
layout and management, interior decoration, and mold engineering were 
significantly different among woodworking occupation, and teachers. 
Tables 89 through 125 show that the knowledge requirements were 
significantly different among cabinet makers, interior decorators, 
carpenters, and teachers. Most of the items of knowledge such as 
woodworking tools and machines, materials and layout, finishes and 
finishing, furniture structure, introductory furniture design, production 
estimation, and shop layout and management; the carpenters placed greater 
emphasis on these knowledge items than cabinet makers, and interior 
decorators and teachers. So emphasis on these knowledge content areas in 
the curriculum standards for carpentry occupation should be retained. 
There are some knowledge items that are emphasized more by interior 
decorators and cabinet makers than carpenters, such as introduction to 
interior design; layout of interior style, function, color, and light; 
kinds, specification, and properties of decorated materials; decorated 
technique; fire resistance and safety construction; and estimate form and 
method. 
On the other hand, some knowledge has only specific applications to 
particular occupations, such as introduction to mold engineering, kinds of 
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mold materials, load design for mold, mold layout, mold design and making, 
safety for mold engineering. Carpenters placed greater emphasis than did 
cabinet makers or the interior decorators. 
Null Hypothesis 5 
It was hypothesized that there were no significant differences in 
terms of necessary woodworking skills, as perceived by teachers, 
supervisors, and skilled workers. 
Conclusion 5 According to the findings presented in Table 33 
Chapter IV, there were no significant differences among the respondents' 
perceptions of teachers, supervisors, and skilled workers. This finding 
implies that the presented skills in this study were not perceived to be 
different by teachers, supervisors, and skilled workers. Therefore, the 
null hypothesis was not rejected. There were some notable mean differences 
among the items in Table 33. However, skills of woodworking workshop (I), 
and woodworking workshops (II) (III) were regarded as more necessary. It 
can be concluded that both skills in the curriculum in high schools should 
be emphasized. On the other hand, skill of computer applications received 
a lower mean than other identified skills. This conclusion can be drawn 
that the courses place less emphasis on computer applications in the 
curriculum in high schools. Those phenomenon should be considered in 
amending Curriculum Standards. 
Null Hypothesis 6 
It was hypothesized that there were no significant differences in 
types of necessary woodworking knowledge, as perceived by teachers, 
supervisors, and skilled workers. 
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Conclusion 6 According to the findings presented in Table 34 
Chapter IV, there were no significant differences among the respondents' 
perceptions of teachers, supervisors, and skilled workers. This finding 
implies that the presented knowledge in this study was not perceived 
differently by teachers, supervisors, and skilled workers. Therefore, the 
null hypothesis was retained. There were some notable mean differences 
among the items in Table 34. However, knowledge of finishes and finishing, 
and interior decoration were perceived as more necessary. It is professed 
that both knowledge of finishes and finishing interior decoration need to 
be emphasized in the curriculum in high schools. 
Null Hypothesis 7 
It was hypothesized that among cabinet makers, interior decorators, 
and teachers perceived no differences between the skills necessary for the 
woodworking industry and those taught in the industrial-vocational senior 
high schools. 
Conclusion 7 Based on the results of analysis reported in Table 
35 through 39, there is sufficient evidence to reject the Null Hypothesis. 
The conclusions can be drawn according to the differences among 
occupations. 
From Table 35 it can be noted that the skill of engineering drawing 
is overemphasized in the school curriculum. Other skills, namely 
woodworking drafting, woodworking workshop (I), woodworking workshops (II) 
(III), computer applications, and model making were considered by the 
woodworking industries as more necessary than currently stressed in 
schools. Significant differences were identified regarding woodworking 
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workshops (II) (III), the computer applications, and model making. Those 
courses should be emphasized more in the school curriculum for woodworking. 
Regarding the cabinet makers, the skill of engineering drawing is 
overemphasized in the school curriculum. Moreover, woodworking workshop 
(I), woodworking workshops (II) (III), computer applications, and model 
making are not taught in schools to satisfy the woodworking industry need, 
and more significant differences also were disclosed for woodworking 
workshop (I), woodworking workshops (II) (III), computer applications, and 
model making. Those courses should be emphasized more in the school 
curriculum for cabinet makers. 
Regarding the interior decorators, the skill of engineering drawing 
is also overemphasized in the school curriculum. Moreover, woodworking 
workshops (II) (III), and model making the woodworking industry considered 
to be more necessary than is currently taught in schools. Significant 
differences were revealed in relation to woodworking workshops (II) (III), 
and model making. 
Regarding the carpenters, the skills of woodworking workshops (II) 
(III) were perceived by the woodworking industry to be more necessary than 
are currently taught in schools. Those courses should be emphasized more 
in the school curriculum for carpenters. 
The teachers opinion regarding the skills of woodworking workshops 
(II) (III), computer applications, and model making, the teachers perceived 
the woodworking industry needs to be more necessary than schools currently 
taught, and significant differences were revealed for woodworking workshops 
(II) (III). Those three courses should be emphasized more in the school 
curriculum. 
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If the woodworking program were separated into two divisions namely 
cabinet making and interior decoration division, and the carpentry 
division. The skills of woodworking workshops (II) (III), and model making 
for cabinet making and interior decoration division; the skill of 
woodworking workshops (II) (III) for carpentry, should be emphasized in the 
Curriculum Standards. 
The skill of woodworking workshops (II) (III) is perceived to be most 
essential among all skills for the woodworking related industry. Workshops 
(II) (III) appear to serve as a core requirement for all woodworking 
occupations. 
Null Hypothesis 8 
It was hypothesized that among cabinet making, interior decorators 
carpenters, and teachers perceived no significant differences between the 
knowledge necessary for the woodworking industry and those taught in the 
industrial-vocational senior high schools. 
Conclusion 8 Based on the results of analysis reported in Tables 
40 through 44, there is sufficient evidence to reject the null hypothesis. 
The conclusions can be drawn according to differences among occupations. 
Table 40 reveals that all knowledge namely, woodworking tools and 
machines, materials and layout, finishes and finishing, furniture 
structure, introductory furniture design, production estimation, shop 
layout and management, human engineering, interior decoration, and mold 
engineering were perceived by the woodworking industry to be more necessary 
than is currently taught in schools, and significant differences are 
reported for production estimation, shop layout and management, interior 
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decoration, and mold engineering. Those courses should be emphasized more 
in the school curriculum for woodworking related industries. 
Regarding the cabinet makers, the knowledge perceived as important 
included woodworking tools and machines, materials and layout, finishes and 
finishing, furniture structure, introductory furniture design, production 
estimation, shop layout and management, human engineering, interior 
decoration, and mold engineering. The cabinet makers perceived the above 
knowledge to be more necessary than is currently taught in schools, and 
significant differences were revealed regarding production estimation, shop 
layout and management, and interior decoration. Those courses should be 
emphasized more in the school curriculum for cabinet makers. 
Regarding the interior decorators the knowledge was acknowledged in, 
namely woodworking tools and machines, materials and layout, finishes and 
finishing, furniture structure, introductory furniture design, production 
estimation, shop layout and management, interior decoration, and mold 
engineering. The interior decorators considered the above knowledge more 
necessary than is currently taught in schools, and significant differences 
were revealed regarding production estimation, shop layout and management, 
and interior decoration. Those courses should be emphasized in the school 
curriculum for students preparing for the interior decoration occupation. 
Regarding the carpenters, the knowledge of woodworking tools and 
machines, materials and layout, finishes and finishing, furniture 
structure, production estimation, shop layout and management, interior 
decoration, and mold engineering was perceived to be more necessary than is 
currently taught in schools. Significant differences were revealed 
regarding production estimation, shop layout and management, interior 
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decoration, and mold engineering. Those courses should be emphasized 
in the school curriculum for those preparing to enter the carpentry 
occupation. 
The teachers' opinion of what knowledge is needed in the woodworking 
industries and what is taught in schools, the knowledge needed in the 
woodworking industry was perceived to be more necessary than schools 
taught. Significant differences were revealed regarding furniture 
structure, production estimation, shop layout and management, interior 
decoration, and mold engineering. Those courses should be emphasized more 
in the school curriculum to satisfy the needs of the woodworking industry. 
Analysis of data reported in Table 40 through 44 revealed almost all 
knowledge areas produced significant differences between the woodworking 
industry requirements and what schools taught. Significant differences 
were found for furniture structure, production estimation, shop layout and 
management, human engineering, interior decoration, and mold engineering. 
Those knowledge areas should be emphasized in the Curriculum Standards. 
The knowledge of production estimation is perceived as the most important 
among all knowledge for the woodworking related industry. 
Null Hypothesis 9 
It was hypothesized that there were no significant correlations in 
the terms of pair skills for the woodworking related occupations. 
Conclusion 9 Based on the results of the analysis reported in 
Chapter IV, the conclusion is drawn that the needed skills are different 
among occupations. Therefore, the null hypothesis was rejected. Cabinet 
makers and interior decorators have consistent skills, meaning that the 
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department of woodworking graduates who want to find jobs in particular 
occupations, should attain some particular cluster of skills. But it is 
difficult to find the consistent pattern of skills essential to the 
carpenters. It is obvious that the skill subjects in woodworking 
curriculum produced a low correlation with the carpentry occupation. 
Therefore, it may be helpful to separate and amend the woodworking 
curriculum to accommodate the carpentry occupation needs. The curriculum 
for this occupation should include training with broad and basic entry 
level skills that enable students to succeed and then obtain further 
in-service training in carpentry industry. 
Null Hypothesis 10 
It was hypothesized that there were no significant correlations in 
the terms of pair knowledge for the woodworking related occupations. 
Conclusion 10 Based on the results of the analysis of data 
reported in Chapter IV, the conclusion is drawn that the required knowledge 
also is different among woodworking occupations. Therefore, the null 
hypothesis was rejected. Cabinet makers and interior decorators have 
consistent knowledge, meaning that the department of woodworking graduates 
who want to find jobs in particular occupations, should attain some 
particular cluster of knowledge. But it is difficult to find the 
consistent knowledge area to match with the carpenters. It is obvious that 
most knowledge subjects in woodworking curriculum reveal a low correlation 
with the carpentry occupation. Therefore, it may be helpful to separate 
and amend the woodworking curriculum to accommodate the carpentry 
occupation needs. The curriculum for this occupation should include 
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training with broad and basic entry level skills that enable students to 
succeed and then obtain further in-service training in carpentry industry. 
Recommendations 
Regarding the Curriculum Standards of the woodworking department 
announced by the Ministry of Education in Taiwan, the following 
recommendations are suggested. 
1. Woodworking education tends to be separated into two/three 
departments, namely, cabinet making/interior decoration, and 
carpentry. 
a. Separate woodworking education into three divisions/departments, 
namely cabinet making, interior decoration, and carpentry. 
Analysis of data revealed that woodworking skills, viz., 
engineering drawing, woodworking drafting, and computer 
applications; and woodworking knowledge, viz., woodworking tools 
and machines, materials and layout, finishes and finishing, 
furniture structure, introductory furniture design, production 
estimation, shop layout and management, interior decoration, and 
mold engineering reflected significant differences as to what is 
primarily necessary among woodworking related industries. 
b. If, woodworking education is separated into two 
divisions/departments, namely cabinet making/interior 
decoration, and carpentry. Analysis of data revealed that 
woodworking skills, viz., engineering drawing, woodworking 
drafting, and computer applications; and woodworking knowledge, 
viz., woodworking tools and machines, materials and layout 
finishes and finishing, furniture structure, introductory 
furniture design production estimation, shop layout and 
management, and mold engineering the cabinet making/interior 
decoration were consistently perceived as necessary, but 
carpentry was significantly different from cabinet 
making/interior decoration needs. 
c. According to this study, the researcher recommends the following 
structure of woodworking education in Taiwan, as seen in 
Figure 10. 
2. Some skills and knowledge of Curriculum Standard in schools need to 
be reduced while others need to be emphasized more. These include: 
a. Reduce the time devoted to the skill of engineering drawing. 
Woodworking Education System in Taiwan 
Cluster Group High school level Senior college level 
Woodworking 
: Major 
: Minor 
Cabinet Making Dept. of Furniture 
Design/Manufacture ^ V 
• -
* 
\ / 
X 
/ V 
+ 
• 
Interior Decoration Dept. of Interior 
Design/Decoration 
Architecture Dept. of Architecture 
(Caroentrv) Design 
Figure 10. Recommended structure for woodworking in Taiwan 
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The findings indicate that the skill of engineering drawing was 
emphasized excessively in schools in relation to what the 
woodworking industry needs. 
b. Emphasize more time devoted to the skills of woodworking 
workshops (II) (III), and model making. The findings indicate 
that the skills of woodworking workshops (II) (III), and model 
making were inadequate to meet the needs of the woodworking 
industry. 
c. Emphasize the woodworking knowledge, especially, furniture 
structure, production estimation, shop layout and management, 
and interior decoration in school curriculum to meet the needs 
of the woodworking industry. 
3. Woodworking technology tends to emphasize CAD/CAM, but in this study 
the skill of computer applications in school produced a low mean. It 
is necessary to amend the curriculum standard to meet needs in 
woodworking-related industries which the current woodworking 
technology age demands. The area of computer applications warrants 
further study. 
4. A flexible educational system and coordination of vocational training 
system should be established. The findings indicate that skill 
content and knowledge of cabinet making are similar to those of 
interior decorating, but some skills and knowledge have more direct 
applications to carpentry. It may be necessary to explore how 
carpentry programs can be coordinated with the vocational training 
center. Students can learn the particular skills in vocational 
training centers, after they study common skills and knowledge in 
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high schools. 
Future research should be directed at identifying the competencies of 
woodworkers in Taiwan in the next five to ten years. 
189 
REFERENCES 
Adams, R. D. (1975). DACUM approach to curriculum learning and evaluation 
in occupational training. Yarmouth, Nova Scotia, Canada: Department 
of Regional Economic Expansion. 
Barton, P. E. (1984). Vocational and educational policy. A federal 
perspective. Washington, DC: National Institute of Education. 
Bassano, S. (1985). American ESL classes and foreign students 
expectations. San Diego, CA: California Association of Teachers of 
English to Speakers of Other Languages. (ERIC Document Reproduction 
Service No. ED 263 768) 
Bryman, A., & Cramer, D. (1990). Quantitative data analysis for social 
scientists. London: Routledge. 
Beauchamp, G. A. (1975). Curriculum theory (3rd ed.). Wilmette, IL: 
The Kagg Press. 
Board of Education, City of New York. (1963). Woodworking trades for 
vocational high schools. New York: Author. 
Bottoms, 6., & Copa, P. (1983). A perspective on vocational education 
today. Phi Delta Kappan. M(5), 348-354. 
Bureau of Industry. (1989). The strategies of industrial furniture 
development. Taiwan, Republic of China: Bureau of Industry Press. 
Campbell, P. B., Gardner, J. A., & Seitz, P. (1985). High school 
vocational graduate: Which doors are open? Columbus, OH: Ohio 
State University, National Center for Resources in Vocational 
Education. (Eric Document Reproduction Service No. ED 216 208) 
Carnevale, A. P. (1989). The learning enterprise. Training and 
Development Journal. ^ (2), 20-27. 
Chang, T. J. (1991). The impact of the 1950's Sino-American industrial 
vocational education cooperation project on the current technical 
vocations in the Republic of China. Taipei, Taiwan, Republic of 
China: Chinese Vocational Industrial Education Association. 
Chen, G. C., & Shih, M. F. (1989, December). Vocational education at the 
crossroads: The case of Taiwan. Paper presented at the annual 
meeting of the International Vocational Education and Training 
Association, Orlando, FL. 
190 
Chung, R. G. (1991). Inservice training for incorporating environmental 
education into the industrial/vocational education system at the 
secondary education level in Taiwan, the Republic of China (Doctoral 
dissertation, Iowa State University, 1991). Dissertation Abstracts 
International. 52, 04A. 
Classified index of occupations and industries. (1987). Taiwan, Republic 
of China: Bureau of Vocational Training, Ministry of Interior. 
Colelli, L. A. (1990). Technology education: A primer. International 
Technology Education Association. Division of Technology, Fairmont 
State College, Fairmont, WV. 
Council for Economic Planning and Development (CEPD). (1974). Long term 
economic outlook for Taiwan (1974-1990). Taiwan, Republic of China: 
Executive Yuan. 
Council for Economic Planning and Development (CEPD). (1988). Economic 
development. Taiwan. Republic of China. Taiwan, Republic of China: 
Executive Yuan. 
Crawford, L. D. (1977). A competency pattern approach to curriculum 
construction in distributive teacher education. Final report. 
Blacksburg, VA: Department of Education. 
Cunningham, J. W. (1969). A conceptual framework for the study of iob 
similarities. (Rep. No. CE 011400). Salem, OR: Oregon State 
Department of Education. (ERIC Document Reproduction Service No. ED 
262 129). 
Dewey, J. (1900, April). Psychology of occupations. Elementary School 
Record, 82-84. 
Dewey, J. (1940). My pedagogic creed. In J. Ratner (Ed.), Education 
today (pp. 1-17). New York: G. P. Putnam and Sons. 
Dobry, A. (1969, October). Occupational programs in home economics: What 
is our commitment? What ought to be our focus. American Vocational 
Journal. 44(7), 56-58. 
Doll, R. C. (1986). Curriculum improvement: Decision making process 
(6th ed.). Boston, MA: Allyn and Bacon. 
Dyrenfurth, M. J. (1985). State graduation requirements and vocational 
education. The Education Digest. ^(1), 57-59. 
Ecke, G. (1985). Chinese domestic furniture. Hong Kong: Hong Kong 
University Press. 
191 
Employment and Vocational Training Administration (EVTA). (1987). 
Employment and vocational training administration (EVTAK Council of 
Labor Affairs. Taiwan, Republic of China: Executive Yuan, Republic 
of China. 
Evans, R. N., & Herr, E. L. (1978). Foundations of vocational education 
(2nd ed.). Columbus, OH: Charles E. Merrill. 
Feirer, J. L. (1984). Woodworking for industry, technology and practice. 
Encino, CA: Bennett & McKnight. 
Finch, C. R., & Crunkilton, J. R. (1989). Curriculum development and 
implementation (3rd ed.). Boston: Allyn and Bacon, Inc. 
Fretwell, 0. H. (1987). Challenges to implementing competency-based 
vocational training programs in developing countries. Journal of 
Industrial Teacher Education. 24(4), 47-51. 
Friedman, M. I., Brinlee, P. S., & Hayes, P. B. (1980). Improving teacher 
education: Resources and recommendations. New York: Longman. 
Gigliotti, R. J. (1987, October). Are they getting what they expect? 
Teaching Sociology. 15, 365-375. 
Government Information Office (GIO). (1991). The R.O.C. six-vear national 
development plan in brief. Taipei, Taiwan, Republic of China: 
Author. 
The guide for implementing competency-based education in vocational 
programs. (1982) Blacksburg, VA: Virginia Polytechnic Institute 
and State University, Division of Vocational Education. (ERIC 
Document Reproduction Service No. ED 233 141) 
Hammond, J. J., Donnelly, E. T., Harrord, W. F. & Rayner, N. A., (1980). 
Woodworking technology. Bloomington, IL: McKnight Publishing Co. 
Harbison, F. H. (1973). Human resources as the wealth of nations. 
London: Oxford University Press. 
Herschbach, D. R. (1976). Deriving instructional content through task 
analysis. Journal of Industrial Teacher Education. 14, 63-73. 
Hilton, E. P., & Gyro, J. S. (1971). A systems aooroach-1970 vocational 
education handbook for state plan development and preparation. 
Frankfort, KY: Bureau of Vocational Education, State Department of 
Education. 
Hong, F. (1984). The development of Taiwan furniture. Woodworking and 
Furniture Digest. Taiwan, Republic of China, p. 14. 
192 
Hou, S. K. (1986). A comparative studv on the structure of Chinese 
traditional furniture to that of modern furniture. Taipei, Taiwan; 
Industrial Arts Education Association. 
Hou, S. K., Tsai, C. Y., Lu, C. H. & Wu, M. S. (1991). Industrial 
vocational technical education curriculum for cabinetmakina 
curriculum development in Taiwan. Unpublished manuscript, Iowa State 
University, Department of Industrial Education and Technology. 
Houston, W. R., & Howsam, R. B. (1972). Comoetencv-based teacher 
education: Progress, problems, and prospects. Chicago: Science 
Research Associates. 
Hunkins, F. P., & Ornstein, A. C. (1988, September). Design the 
curriculum. NASSP Bulletin. 72(9), 50-59. 
Ibeneme, 0. T. (1988). Nigerian students' expectation of the technical 
component within the Technical Teacher Training Program fTTTP) in 
U.S. Colleges and universities. Unpublished master's thesis, Iowa 
State University, Ames, lA. 
Johnson, R. (1984). Occupation training families: Their implications 
for FE. London, England: Journal announcement, RIE JUL 85. (ERIC 
Document Reproduction Service No. ED 253 657) 
Kistler, A. (1975, October). A finger on the pulse. American Vocational 
Journal. 50(7), 36-37. 
Kline, D. W. (1984, December). Curriculum development for the 
international client. Framingham, MA: International Training and 
Education Company. A paper presented at the International Section of 
New and Related Services Division of the American Vocational 
Association. New Orleans, LA. 
Klein, M. F. (1986). Alternative curriculum conceptions and designs. 
Theory into practice. 25(6), 31-35. 
Lee, L. S. (1990). A perspective of technology education in Taiwan, 
Republic of China. Journal of Technology Education. 2(1), 18. 
Lee, L. S. (1987, December). A critique of the promulgation and 
implementation of industrial arts curriculum standards. Journal of 
Industrial Arts Education. 21(2), 2-8. 
Longman dictionary of contemporary English. (1987). Essex, England: 
Longman Group Limited. 
MacDonald, J. B. (1977). Values, bases and issues for curriculum. In 
A. Molnar & J. Zahorik, Curriculum theory. Washington, DC: 
Association for Supervision and Curriculum Development. 
193 
Madaus, G., Sciven, M., & Stufflebaum, D. (1983). The CIPP model for 
program evaluation. Hingham, MA: Kluwer Academic Publishers. 
Mader, C., & Hagin, R. (1974). Information systems: Technology. 
economic, and applications. Chicago: Science Research Associates. 
Mager, R. F., & Beach, K. M. (1984). Deyelooing vocational instruction. 
Belmont, CA: David S. Slake Publishers. 
Maley, D. (1975). Cluster concept in vocational Education. Chicago: 
American Technical Society. 
McCutcheon, G. (1985). Curriculum theory/curriculum practice: A gap or 
the Grand Canyon. In Current thought on curriculum (14-52). 
Washington, DC: Association for Supervision and Curriculum 
development. 
Ministry of Education. (1992). Introduction to vocational school. 
Taipei, Taiwan: Chen-Chung Publishing. 
Ministry of Education. (1991). Education in the Republic of 
China. Taipei, Taiwan: Bureau of Statistics. 
Ministry of Education, Taiwan. (1986). Standards of curriculum, facility 
and equipment of the construction group industrial vocational senior 
high school in Taiwan. Taipei: Chen-Chung Publishing. 
Munir, H. M. (1988). An analysis of the factors influencing job placement 
under the Job Training Partnership Act program in the service 
delivery areas of Missouri, Nebraska, Illinois, and Iowa. (Masters 
thesis, Iowa State University, 1988). Master's Theses in Education. 
lA 03, 1188. 
National Taipei Institute of Technology (NTIT). (1990). Journal of 
Industrial Design. Taipei: Author. 
Ohanneson, G., & Vanghan, G. (1975, October). The collection and use of 
vocational program information. American Vocational Journal. M(7), 
36-37. 
Oregon Occupational Information Coordinating Committee. (1985b, July). 
A review of the vocational cluster system. (Report No. CE 042544). 
Salem, OR: Oregon State Department of Education. (ERIC Document 
Reproduction Service No. ED 262 179). 
Organization for Economic Cooperation and Development. (1986). 
Flexibility in the labor market: The current debate. Paris, France: 
Author. 
Organization for Economic Cooperation and Development. (1983). Direct .job 
creation in the public sector. Paris, France: Author. 
194 
Organization for Economic Cooperation and Development. (1983). Handbook 
on curriculum development. Paris, France: Author. 
Ornstein, A. A. (1988, September). The irrelevant curriculum: A review 
from four perspectives. NASSP Bulletin. 72(9), 27-32. 
Poland, R. (1975, October). Manpower planning and curriculum 
construction. American Vocation Journal. 50(7), 51-52. 
Pratzner, F. C. (1984). The redirection of vocational education in the 
comprehensive high school. Journal of Industrial Teacher Education. 
Ii(3), 3-12. 
Rockefeller Brothers Fund, Inc. (1958). The pursuit of excellence. 
Garden City, NY: Doubleday and Company. 
Sheriff, E. M. (1978). Objectives of vocational-technical education: 
A proposed plan for the improvement of vocational-technical education 
(Doctoral dissertation, Iowa State University, 1978). Dissertation 
Abstracts International. 39, 02A. 
Skinkle, J. D. (1984). The promise and limitations of competency-based 
instruction. In K. B. Greenwood (Ed.), Contemoorarv challenge for 
vocational education. Arlington, VA: 1982 yearbook of the American 
Vocational Association. 
Taba, H. (1962). Curriculum development theorv and practice. New York: 
Harcourt, Brace, and World, Inc. 
Taiwan Furniture Association. (1992). The membership of the Taiwan 
furniture association. Taipei, Taiwan: Taiwan Furniture Association 
Press. 
Teriba, 0., & Kayode, M. D. (1977). The general framework for industrial 
development in Nigeria. Industrial Development in Nigeria. Ibadan: 
Ibadan University Press. 
Tien, C. J. (1990). Comparison between the competencies expected within 
the sheet metal industry and the competencies acquired in 
industrial/vocational senior high schools in Taiwan (Doctoral 
dissertation, Iowa State University, 1990). Dissertation Abstracts 
International. 07A. 
Towers, E. R., et al. (1966). A rationale and structure for industrial 
arts subiect matter. Columbus, OH: U.S. Office of Education, Bureau 
of Research. 
Tyler, R. W. (1974). Basic principles of curriculum and instruction. 
Chicago: The University of Chicago Press. 
195 
U.S. Department of Education. (1985). The unfinished agenda; The role 
of vocational education in the high school. Washington, DC: Office 
of Vocational and Adult Education. (ERIC Document Reproduction 
Service No. ED 215 152). 
U.S. Department of Labor. (1965). Dictionary of occupational titles 
(3rd ed.). Washington, DC: Author. 
Venn, G. (1978, September). Vocational viewpoint: A message for school 
administrators. Vocational Education Journal. 53(6), 71-72. 
Weagraff, P. J. (1974, Spring). The cluster concept: Development of 
curriculum materials for the public service occupations cluster. The 
Journal of Research and Development in Education. 7(3), 45-54. 
Winek, G. (1984). Woodworking technology. Unpublished manuscript. The 
University of Texas at Austin, Extension Instruction and Materials 
Center, Division of Continuing Education. 
Witt, T. W. (1992). Philosophy statement of vocational education. 
In W. D. Wolansky, unpublished course syllabus for curriculum, Iowa 
State University, Department of Industrial Education and Technology, 
Ames, Iowa. 
Wolansky, W. D. (1992). Curriculum development in industrial education 
and technology. Unpublished course syllabus for curriculum, Iowa 
State University, Department of Industrial Education and Technology, 
Ames, Iowa. 
Wolansky, D. W. (1973). Career education: A national concern for the 
improvement of education. Journal of Industrial Teacher Education. 
10(2), 34-41. 
Wolansky, D. W., & Davall, J. B. (1982). Clustering: A tool for 
developing vocational education curricula. Occupational Education 
Forum. 10(2), 34-41. 
Wu, T. Y. (1989, December). An evaluation of the influences of the new 
curriculum implementation in the vocational technical schools' 
mechanical group on their students' learning effects in Taiwan. 
Republic of China. Paper presented at the annual meeting of the 
American Vocational Association, Orlando, FL. 
Yen, L. C. (1989). Taiwan official guidebook. Taipei: CT&T 
Communications, Inc. 
Zais, R. S. (1976). Curriculum principles and foundations. New York: 
Harper and Row. 
196 
ACKNOWLEDGMENTS 
The efforts, advice, and encouragement of a number individuals, 
institutions, professors, students, and friends enabled me to complete this 
study. I gratefully identify those who have contributed. 
I especially thank my graduate committee at Iowa State University: 
Dr. Arthur Akers, Dr. Theresa M. McCormick, Dr. Donald Mckay, Dr. Robert E. 
Strahan, and Dr. William D. Wolansky. I could not have succeeded without 
the guidance and support of this committee of dedicated professors. 
I sincerely appreciate my major professor. Dr. Wolansky, for his 
guidance and assistance during this research, and for his patience and 
friendship throughout my graduate program. I am also grateful, to Dr. 
Strahan and Dr. Sieh-hua Lin for their assistance in the statistical 
analysis; to Mr. Che-jen Chang, Mr. Hsien-chuan Shih, and Dr. Ted Tsai for 
their assistance in the collection of data; also to Professor Sheng-ken 
Chen and Professor Te-hung Kao, Dr. David Lee, Dr. Don Roberts, Dr. George 
Tien, Dr. Kerby Yang, and Mr. Ming-ching Yang for assistance. 
I am most grateful to the National Science Council, Taiwan, Republic 
of China for financial support to continue my graduate study at ISU. I 
especially appreciate my dear professor, Tseng-hu Cheng, professor at 
National Taiwan Normal University, for his long-standing concern and 
guidance. He encouraged me to pursue graduate studies. 
Finally, I thank my dear wife, Chiang Chin, my daughters, Yi-chun and 
Yi-ju, and my son, Bobby Po-hsun, for their love, patience, understanding, 
and support throughout my doctoral program. I also thank them for sharing 
in my joy and excitement in living in the United States. 
197 
APPENDIX A: THE EVOLUTION OF TECHNOLOGY EDUCATION 
THE EVOLUTION OF TECHNOLOGY EDUCATION 
SWEDISH SLOVD 
Dtaanng and Wood ShMt Pioduc* a uflulpic^ 
ABTS ft CRAFTS 
England 
AitandI)Mloa 
RUSSIAN SYSTEM 
Tiada and Job Analysis 
Tool tkM Easicisst Orawmg. Wood, MaUli \ 
MAWAlTRAWtNG 
CaMn Woodward. SI. louk K.S. d Wat Mngion UnlwiMy 
Woods. Maiak. OfawÂng 
'GENERAL EOUCAIKM 
iWhCmUNy 
20UiCMiuiy 
MANUAL ARTS 
C. BENNEn. Columbia Univ. 
Taadtw» CoWaga f.ToolsUls(UI) 2. Usaabla piojad (S) 3.0aslgn(AtC) 
WooiH. aialJti. Drswing 
GENERAL 
EDUCATION 
iflsa 
John Daway 
Lab. School U ol Chicago 
"ftjc olOccup." 
MECHANICAL ARTS 
MIT. Tiada * Job Analysis to pfoduca Engnaais 
VOCATIONAL Linaag* 
VOCATIONAL 
EDUCATION 
kukal/ialA/tt ClaiaUdchal NEA Convanlkm 
IncJutliial Soclil Ihéoiy / THEOHV 
Jamas Russal^adMick Bonsar / PHACnCE SpayMSclMolCohioMalMMiskyElaaiMUqrSctwalCuincukMn «oundlhaofyolOccupaMnscalBd ' GAP 
INOUSIRSALMTS , 
^ INDUSTRIAL 
1934 ' AMIS 
tabotalow School ollnifestriai far Jf SrJmnl 
W&amE Wam*.OSU On* Laboraioiy wUi many smal aiaas loi ganwal sludy ol matof Indusuias. (wood, malal. yaphk. plaslic. alacUidly. Mc.) 
A Cwnfcukun To fUlhel Tachnology 
W*amWa,na,.OSU 
|y|anulaclu(lng.ConsUucllon. Communlcalion. powar. Tiansportalion. ManagamaM 
iSÉS 
IndusIiùlAns and Gêneiil Cduc. Goidon O. WWbui Book 
lâss 
lèchnology Mnd InikaliialMt Uanulactiiiing. ConsUiidloii, Poww. Tiansponailon. Etocartciy. fUsaaicii. Saiviui 
IMP'S ft fQ'a 
itUnyU^CtjnkukimBMMloImpiovIndutuUMiuiapiitilictchoolt 
HUMAN NEEDS ANALYSIS 
tiUiyUnaPUn UnkMnky i4 U*n,Umd Human Naadt Analytis (kgamUaWon. occupjIkMU. ptowim. MMailait ol pad, piatanl. and Mwa Indutiiy and ladinology 
ANALYSIS OF AIL MDUSTRV 
Amtican Intkuuy Pioj»a U. ol WKContinSMul (Amaricaa EniaipriM Appioach 13 concapis) UaiWIng. •nanca, Wawpodalk#. conmunicalloa, anaigy. ^ocatiai. nuiaiiats. (Moducioa. maaagamaml lalailoiui^p*, ptocwamani. fMopany. 
SOCIAL«CONOUIC ANALYSIS 
êodutUiilAiU Cumcukun Piojttcl lACP-OhiaSlaiaU. 2.S mMIm Irom U.S. OMca el Education Complai# tydama ol kuMicUoa (Taabeoka. Lab Manual*, and Its totton plan# toiBéDUSmUL KCHNOlOaY.) Mani^irtialiiBaadCniMMucllnaHuntoHlglnchool) 
Early l87Q'a 
INDUSTRIAL TECHNOLOGY 
TECHNOLOGY EDUCATION 
làcànelogfBduCÊiioa PmlOaVKaWVU ConwwiiaicMlan Tnmpomilon ftodualon 
SOOAUCULTURAL ANALYSIS 
195Q 
JachaoA MU CunkukMi TlMoiy 
Fakmom Stala 
ANALYSIS Of HUMAN-AOAniVe SYSTEM 
"Siidging iha gap baMMaa Miaoiy and practlca* 
Manuladunng. Cominicalan, Commumcaliona. Tianspoitaiion 
Iâfi2:fi3 
StuOf ol Pvbtc School Schoui/PaHay 
Woods, iUlaH. IkalUng 
\0 
%o 
ma 
NtuoawU* SuiKtaids 
Sludf VPl Woods. MaUb. Dfilliiig 
PiavaW In Pubkc School 
Technology education: A primer. (Colelli, 1990) 
200 
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INSTRUCTIONS FOR ASSESSING THE NEED FOR COMPETENCIES 
Directions: 
A. The curriculum standard of the woodworking department announced by the 
Ministry of Education is to make students employable at the entry 
level. This questionnaire deals with the competency requirements of 
woodworking industry. The results will provide useful information to 
the government to serve as a reference in amending the existing 
curriculum standards. 
B. The current curriculum standard includes: (1). common courses such as 
Chinese, English, etc. (2). fundamental courses such as Mathematics, 
Physics, etc. (3). Professional fundamental courses such as 
Mechanical Drawing, Computer Application, etc. (4). Woodworking 
related courses, and selective courses. We assume that the common 
courses and fundamental courses are necessary. This research only 
deals with some of professional fundamental courses, woodworking 
related courses and selective courses. 
C. This questionnaire device contains four parts: 
Part I. personal information 
Part II. woodworking skills 
Part III. woodworking knowledge 
Part IV. comments or suggestions 
Please make an effort to rate every item for part I., II. and III. 
Write your comments or suggestions in part IV. Your help will 
contribute the development of woodworking education and industry in 
Taiwan, R.O.C.. Thanks your cooperation. 
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Part I: Personal information: 
Please place (X) in the appropriate space for each of the 
following questions. 
1. You are 
( ) A. a teacher in the woodworking department in a vocational 
industrial senior high school. 
B. a former graduate of the woodworking department in a 
vocational industrial senior high school. 
Please indicate your title: (check only one) 
{ ) a. supervisor, 
{ ) b. skilled worker, 
2. Gender 
( ) Female 
( ) Male 
3. Your current age in years 
( ) less than 30 
( ) 31-40 
( ) 41-50 
( ) 51-60 
( ) more than 60 
4. What is the highest degree you earned? 
{ ) graduate 
{ ) undergraduate 
( ) junior college 
( ) senior vocational/high school 
( ) other: 
5. Is your graduate major woodworking 
( ) yes 
( ) No 
6. How many employees does your company have: 
How many students does your department(in school) have: 
7. Years of working (teaching) experience 
( ) less than 1 
( ) 1-5 
( ) 6-10 
( ) 11-15 
( ) more than 15 
203 
8. Your occupation: (mark the most appropriate "choice") 
( ) Cabinet making (making or repairing of fine furniture) 
( ) Interior decoration (interior wooden trim) 
( ) Carpentry (making or repairing wooden structures and objects) 
( ) A teacher of department of woodworking vocational senior high 
school 
( ) A teacher of department of woodworking senior high school 
( ) other: 
Part II: Woodworking skills 
Please rate the extent to which these objectives were taught in vour school 
and are currentlv needed in performing wood working jobs. For example: 
currently needed taught in school 
low high rarely frequently 
Proper use of portable woodworking tools 12345 12345 
The example above means that the competency is highly needed in performing 
your job currently, but it was inadequately taught in school. 
A. Engineering drawing 
9. Line work and use of instrument 12345 12345 
10. Geometric constructions 12345 12345 
11. Orthographic projection 12345 12345 
12. Dimension 12345 12345 
13. Auxiliary views 12345 12345 
14. Pictorial views 12345 12345 
B. Woodworking drafting 
15. Basic woodworking drawing 12345 12345 
16. Drawing symbol 12345 12345 
17. Surface symbol 12345 12345 
18. Tolerance and match 12345 12345 
19. Productive blueprint technique 12345 12345 
204 
20. Perspective drawing 
21. Presentation techniques 
C. Woodworking workshop fl) 
22. Introduction to trades for 
woodworking 
23. Processing of woodworking hand 
tools 
24. Practice construction of wooden 
joint 
25. Operation of portable power tools 
26. Making simple furniture 
D. Woodworking workshop (ID (III) 
27. Woodworking machines operation 
28. Adhesives & adhesion techniques 
29. Finishing techniques 
30. Sharpen equipment 
31. Model making techniques 
32. Hardware fastening techniques 
33. Furniture making 
E. Computer applications 
34. Introduction to computer 
35. Computer program fundamentals 
36. Computer software application 
37. Computer program application 
2 3 4 5  1 2 3 4 5  
2 3 4 5 1 2 3 4 5 
2 3 4 5 1 2 3 4 5 
2 3 4 5 1 2 3 4 5 
2 3 4 5 1 2 3 4 5 
2 3 4 5 1 2 3 4 5 
2 3 4 5 1 2 3 4 5 
2 3 4 5  1 2 3 4 5  
2 3 4 5  1 2 3 4 5  
2 3 4 5  1 2 3 4 5  
2 3 4 5 1 2 3 4 5 
2 3 4 5 1 2 3 4 5 
2 3 4 5 1 2 3 4 5 
2 3 4 5 1 2 3 4 5 
2 3 4 5 1 2 3 4 5 
2 3 4 5  1 2 3 4 5  
2 3 4 5  1 2 3 4 5  
2 3 4 5 1 2 3 4 5 
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F. Model making 
38. Introduction to model materials 
39. Method of cutting materials 
40. Materials assembly 
41. Model ornamentation 
42. Model making 
Part III. Woodworking knowledge 
2 3 4 5  1 2 3 4 5  
2 3 4 5  1 2 3 4 5  
2 3 4 5 1 2 3 4 5 
2 3 4 5  1 2 3 4 5  
2 3 4 5 1 2 3 4 5 
Please rate the extent to which these objectives were taught in vour school 
and are current needed in performing woodworking job. For example: 
currently needed taught in school 
low high rarely frequently 
Application of portable power tools 12345 12345 
The example above means that the competency is highly needed in performing 
your job currently, but it was inadequately taught in school. 
A. Woodworking tools and machines 
43. Tool selection and care 12345 12345 
44. Application of portable power tools 12345 12345 
45. Application & maintenance of power 12345 12345 
machines 
46. Method of wood cutting and shaping 12345 12345 
47. Division & design method for jig 12345 12345 
48. Automatic controls 12345 12345 
49. Safety standard of tools & machines 12345 12345 
B. Materials and lavout 
50. Selection & identification of woods 12345 12 345 
51. Structure and properties of wood 12345 12345 
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52. Material needs, plans and 1 
estimation 
53. Grades and sizes of lumber 
54. Drying and treatment of lumber 
55. Kinds and features of special 
materials for furniture 
C. Finishes and finishing 
56. Methods of wood finishes 
57. Definition and types of paint 
58. Kinds and properties of paint 
59. Finishing equipment 
60. Finishing techniques 
D. Furniture structure 
61. Understanding structure design 
62. Kinds & functions of furniture 
structure 
63. Load design for furniture 
64. Construction analysis of furniture 
65. Parts design of furniture 
66. Furniture joints use in design 
67. Furniture performance testing 
E. Introductory furniture design 
68. Furniture design and ergonomics 
69. Furniture style 
70. Basic design statement 
71. Design method 
2 3 4 5 1 2 3 4 5 
1 2 3 4 5 1 2 3 4 5 
1 2 3 4 5 1 2 3 4 5 
1 2 3 4 5 1 2 3 4 5 
1 2 3 4 5 1 2 3 4 5 
1 2 3 4 5 1 2 3 4 5 
1 2 3 4 5 1 2 3 4 5 
1 2 3 4 5 1 2 3 4 5 
1 2 3 4 5 1 2 3 4 5 
1 2 3 4 5 1 2 3 4 5 
1 2 3 4 5 1 2 3 4 5 
1 2 3 4 5 1 2 3 4 5 
1 2 3 4 5 1 2 3 4 5 
1 2 3 4 5 1 2 3 4 5 
1 2 3 4 5 1 2 3 4 5 
1 2 3 4 5 1 2 3 4 5 
1 2 3 4 5 1 2 3 4 5 
1 2 3 4 5 1 2 3 4 5 
1 2 3 4 5 1 2 3 4 5 
1 2 3 4 5 1 2 3 4 5 
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72. History and perspective of 
furniture design 
F. Production estimation 
73. Definition of production estimation 
and cost 
74. Relationship of engineer and 
production estimation 
75. Product costs classification 
76. Production estimation and profit 
scheme 
77. Production costs and consumption 
78. Analysis profit and loss 
G. Shop layout and management 
79. Selection shop area 
80. Product analysis and production 
81. Material analysis 
82. Manufacturing analysis process 
83. Shop organization 
84. Personnel management 
85. Material management 
86. Production plan and management 
87. Quality control 
88. Shop equipment maintenance and 
safety system 
1 2 3 4 5 1 2 3 4 
1 2 3 4 5 1 2 3 4 
1 2 3 4 5 1 2 3 4 
1 2 3 4 5 1 2 3 4 
1 2 3 4 5 1 2 3 4 
1 2 3 4 5 1 2 3 4 
1 2 3 4 5 1 2 3 4 
1 2 3 4 5 1 2 3 4 
1 2 3 4 5 1 2 3 4 
1 2 3 4 5 1 2 3 4 5 
1 2 3 4 5 1 2 3 4 5 
1 2 3 4 5 1 2 3 4 5 
1 2 3 4 5 1 2 3 4 5 
1 2 3 4 5 1 2 3 4 5 
1 2 3 4 5 1 2 3 4 5 
1 2 3 4 5 1 2 3 4 5 
1 2 3 4 5 1 2 3 4 5 
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H. Human engineering 
89. Human structure and function 
90. Human measure and application 
91. Human mechanics 
92. Work station layout 
93. Perception and work environment 
94. Furniture design and human factor 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
I. Interior decoration 
95. Introduction to interior design 1 
96. Layout of interior style, function, 1 
color, and light 
97. Kinds, specification, and 
properties of decorated materials 
98. Decorating technique 
99. Fire resistance and safety 
construction 
100. Estimate form & method 
3 
3 
4 
4 
3 
3 
5 
5 
1 2 3 4 5 
4 
4 
1 2 3 4 5 
J. Mold engineering 
101. Introduction to mold engineering 
102. Kinds of mold materials 
103. Load design for mold 
104. Mold layout 
105. Mold design and making 
106. Safety for mold engineering 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
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Part IV. Comments or Suggestions 
A competency required in the woodworking industry, and not list above, 
please write comments or suggestions below according to your teaching or 
working experience. 
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APPENDIX C: CHINESE VERSION OF THE INSTRUMENT 
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APPENDIX D: IOWA STATE UNIVERSITY COMMITTEE ON THE USE OF HUMAN 
SUBJECTS IN RESEARCH 
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Information for Review of Research involving Human Subjects 
Iowa Stai« Univsrsfy 
(Please type and use the attached Instructions for completing this form) 
A comparison of competencies required in the wood working industry and 
Title of Pmii-rf those competencies taught in industrial vocational senior high schools as 
perceived by tormer graduates and teachers ot wood working in iaiwan, R.U.C. 
I agree to provide the proper surveillance of this project to insure that the rights and welfare of the human subjects are 
protected. I will report any adverse reactions to the committee. Additions to or changes in research procedures after the 
project has been approved?  ^be submitted to thecommitteefbrreview. lagreetorequestrenewalofapprovalforanyproject 
continuing more than one year. 
Shih-Kuang Hou April 8. 1992 /A,:!?'-
TypedNaiua<MiicipiilBVMi(iur OHM Si|BaTOa(PrinopidlaviEmpi9^ 
Industrial Education & Technology 1373 Hawthorn Ct., Ames lA 50010 294-8529 
Dcpanmau rmpai Addms r.tup» Tekpbone 
Signatures of other investigatoo Date Relationship to Principal Investigator 
William D. WolanskyMajor advisor 
Principal Invesiigator<s) (check aH that apply) 
• Acuity O Staff E Giaduate Student D Undergiaduate Student 
Aoject (check all that apply) 
• Research O HKsis or dissertation Q Class project • Independent Study (490,590, Honora proj%t) 
Number of subjects (complete all dial apply) 
Adults, non-smdents _#ISUsnident _*niincn under 14 __ other (explain) 
_#ininan 14 -17 
Brief desaipoon of proposed research involving human subjects (Sccimractioiia,IteiB7. Use an additional page if 
needed.) 
Please see the attached #1. 
(Please do not send researcta, thesis, or dlsscrtatloo proposals.) 
Informed Consent: [^I Signed informed consent win be obcuned.(Altich a copy of your fonn.) 
• Modified inforaied consent will be obtained. (See insouctions, item 8.) 
n Not applicable to this project. 
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9. Confidencialiry of Data: Describe below itie methods to be used to ensure the confidendality of data obtained. (See 
insmictions, item 9.) 
1. Teachers' ID and name are not needed in this study. 
2. All data will be burned out after my final defense. 
3. All personal data will not be reported openly. 
10. What risks or discomfort win be pan of the study? Will subjects in tiiercseardi be placed at risk or incur discomfon? 
Describe any risks to the subjects and precautions that will be taken to minimis than. (The concept of risk goes beyond 
physical risk and inchides risks to subjects' dignity and self-reqwct as well as psychological or emodonal risk. See 
instracnons, item 10.) 
No risk 
11. CHECK ALL of the following that apply to yoor research: 
n A. Medical clearance necessary before subjeca can participate 
• B. Samples (Blood, tissue, etc.) torn subjects 
• C Administradon of sobsonces (foods, drugs, etc.) to subjects 
• D. Physical exercise or conditioning for subjects 
• E. Deception of subjects 
• F. Subjectiimder 14 yeas of age and/or •Subjects 14 •> 17 yess of age 
• G. Subjects in instiffltiaas (nosing homes, prisons, eiB.) 
• H. Resemch must be ainauVed by another ingitminn or agency (Attach leaos of anooval) 
If yon checked any of the items im 11, plean cwnpit» the following ia the space bcknr (include any nnarhments): 
ItemsA'D rWfwK» «h*!... wIium «wH mw» rtm «afaty Jww.«tiriniw Iwing wItmi 
ItemE Describe how subjects win be deceived: justify the decqxion: indicate the debriefing pnxedure. including 
the timing and infimnation to be presented to subjects. 
ItemF Ror subjects under ttie age of 14, indicate iuw informed consent from parents or legally authorized repre-
sentatives as well as fitxn subjects win be oboined. 
Items G & H Specify the agency or institntiondiat must approve the piojecL If subjects in any outside agency or 
itwtimtinn an involved, spptovalmust be obodned prior toteginningt^reseaich, and the letter of approval 
should be Sled. 
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Checklist for Attachments and Time Schedule 
The following are attached (please checic): 
12.31 Lener or wrioen statement to subjects indicating clearly: 
a) purpose of the research 
b) the use of any identifier codes (names, #'s), how they will be used, and when they will be 
removed (see Item 17) 
c) an estimate of time needed for participation in the research and the place 
d) if applicable, location of the research activity 
e) how you will ensure confidendality 
f) in a longitudinal study, note when and how you will contact subjects later 
g) participation is voluntary, nonpanicipation will not affect evaluations of the subject 
13.13 Consent form (if applicable) 
14. Q Letter of approval for research from cooperadng organizations or instimdons (if applicable) 
15.0 Data-gathering instruments 
16. Anticipated dates for contact with subjects: 
First Contact Last Contact 
May 15, 1992 June 15, 1992 
Month/Day/Ye*r Month / Dty / Yeir 
17. If apriicable: anticipated date that idendiiers will be lemoved firom completed survey instruments and/or audio or visual 
tapes will be erased: 
July 31, 1992 
Month/0«y/Year 
18. Signanm of Departmental Execudve Officer Date Department or Administrative Unit 
C Indus trial Education & Technology 
7^ — "tr-T-
19. Decision of the University Human Subjects Review Committee: 
Project Approved __ Project Not Approved __ No Action Required 
Pat M. Keith P/T) 
Name of Committee Chairperson Date Signamre of Committee Chairperson 
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Purpose of the Study 
The central purpose of this study is to determine the critical 
competencies required for employment in woodworking industries. 
To determine the degree of congruence between competencies required 
for employment within the woodworking industries and competencies being 
currently taught within vocational industrial senior high school. 
Procedure of the Study 
The procedure to be followed by the study is as follows: 
1. Review the related literature concerning curriculum development in 
vocational and technical education; 
2. Review the literature concerning curriculum evaluation and statistical 
methods in perception measurement; 
3. Identify the population and sample for the study; 
4. Develop perception-measurement instruments; 
5. Develop and undertake the pilot study, then revise the instruments; 
6. Gather research data; 
7. Analyze data through the SPSSx package; 
8. Discuss the findings; and 
9. Write the summary, conclusions, and recommendations. 
Population and Sampling 
The population of this study will consist of: 
1. All teachers of the woodworking departments in vocational industrial 
senior high schools in Taiwan. Twelve such departments are identified 
from education statistics obtained from the ministry of Education, 
R.O.C. 
2. All supervisors and skilled works who are in this field. Both groups 
would have graduated from vocational industrial senior high schools and 
are working in the woodworking related occupations that will be 
identified from the Dictionary of Occupational Titles published by the 
Bureau of Vocational Training, R.O.C. 
The sample of this study will consist of; 
1. There are 76 teachers of woodworking departments in 12 vocational 
industrial senior high school. 
2. There are 229 former graduates (skilled workers/supervisors) will be 
selected from woodworking related Industry. 
226 
APPENDIX E; COVER LETTER 
227 
O F  S C I E N C E  A N D  T E C H N O L O G Y  
IOWA STATE UNIVERSITY College of Education Department of Industrial 
Education and Technology 
114 I. Ed. II 
Ames. Iowa 50011-3130 
515 194-1033 
F.AX 515 294-1123 
April 8, 1992 
Dear Sir/Madam; 
I am a graduate student pursuing a Ph.D. degree in 
Industrial Education and Technology at Iowa State University. 
To meet the requirements for my degree, I am proposing to 
conduct a study with the objective of comparing the 
competencies acquired in vocational industrial senior high 
schools in Taiwan, Republic of China and those expected by 
employers. 
It is hoped that the results of my study will provide 
useful information to the government to serve as a base for 
amending the existing curriculum standard. 
In order to carry out my study, I shall seek the opinions 
of teachers and students who graduated from senior high 
schools. I would appreciate it if you would spend a few 
minutes completing the enclosed questionnaire. 
Participation in the project is voluntary. Your 
responses will remain confidential. Please take a few minutes 
to complete the questionnaire and return it by May 30, 1992. 
Enclosed please find questionnaire, and a stamped, self-
addressed envelope for the return of the completed 
questionnaire. 
Your cooperation will be highly appreciated. 
Sincerely, 
Shih-Kuan^yHou 
William D. Wola^ 
Professor of lr(i 
ky (Supervisor) 
laustrial Education and Technology 
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IOWA STATE UNIVERSITY College of Education Department of Industrial 
Education and Technology 
U4 I. Ed. II 
Ames, Iowa 30011-3130 
O F  S C I E N C E  A N D  T E C H N O L O G Y  
515 294-1033 
FAX 515 294-1123 
June 2, 1992 
Dear Sir/Madam: 
I realize that you have very busy schedules, especially during this time of 
the year. Perhaps this is why I have not received your completed 
questionnaire for the study of "A comparison of competencies required by 
the woodworking industry and those taught in schools," which was mailed to 
you at the beginning of last month. I am enclosing another copy of the 
questionnaire for your response in case your questionnaire was not 
received. 
Although your participation is totally voluntary, this research cannot be 
successfully concluded without your support and cooperation. If you have 
recently returned your questionnaire, please accept this note as a thank 
you for your contribution. If you have not done so, would you take a 
little of your time to complete and return it as early as possible. 
Your cooperation will be greatly appreciated. 
Sincerely, 
Tc . 
Doctoral Student 
Industrial Education and Technology 
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Table 48. Analysis of variance relating to skil ls  needed, as perceived by 
cabinet makers,  Interior decorators,  and carpenters 
Variance Source df. Sum of 
Squares 
Mean 
Square 
F-
value 
Pr > F 
Skill 1 Model 2 2.62 1.31 2.90 0.0570 * 
Error 226 102.02 0.45 
Skill 2 Model 2 3.80 1.90 4.57 0.0113 * 
Error 226 93.85 0.42 
Skill 3 Model 2 0.29 0.15 0.48 0.6185 
Error 226 69.18 0.31 
Skill 4 Model 2 0.61 0.31 0.93 0.3976 
Error 226 74.49 0.33 
Skill 5 Model 2 7.60 3.80 5.32 0.0055 ** 
Error 226 161.22 0.71 
Skill 6 Model 2 1.53 0.76 1.88 0.1552 
Error 226 91.78 0.41 
Skill T Model 
Error 
2 
226 
1.86 
50.43 
0.93 
0.22 
4.17 0.0166 * 
* p < .05, ** p < .01. 
Skill 1 = Engineering drawing 
Skill 2 = Woodworking drafting 
Skill 3 = Woodworking workshop (I) 
Skill 4 = Woodworking workshop (II) (III) 
Skill 5 = Computer applications 
Skill 6 » Model making 
Skill T = Overall skills 
232 
Table 49. Analysis of variance relating to types of knowledge needed, as 
perceived by cabinet makers,  Interior decorators,  and 
carpenters 
Variance Source df. Sum of 
Squares 
Mean 
Square 
F-
value 
Pr > F 
Know. 1 Model 
Error 
2 
226 
3.91 
85.65 
1.95 
0.38 
5.15 0.0065 ** 
Know. 2 Model 
Error 
2 
226 
2.50 
87.52 
1.25 
0.39 
3.22 0.0416 * 
Know. 3 Model 
Error 
2 
226 
2.28 
82.35 
1.14 
0.36 
3.13 0.0458 * 
Know. 4 Model 
Error 
2 
226 
3.39 
87.80 
1.98 
0.39 
5.09 0.0069 ** 
Know. 5 Model 
Error 
2 
226 
2.93 
88.16 
1.46 
0.39 
3.75 0.0249 * 
Know. 6 Model 
Error 
2 
226 
8.30 
102.04 
4.15 
0.45 
9.20 0.0001 *** 
Know. 7 Model 
Error 
2 
226 
9.21 
104.23 
4.60 
0.46 
9.98 0.0001 *** 
Know. 8 Model 
Error 
2 
226 
1.96 
114.43 
0.98 
0.51 
1.93 0.1470 
Know. 9 Model 
Error 
2 
226 
19.78 
105.22 
9.89 
0.47 
21.24 0.0000 *** 
Know. 10 Model 
Error 
2 
226 
19.37 
173.55 
9.68 
0.78 
12.61 0.0000 *** 
Know. T Model 2 5.28 2.64 10.10 0.0001 *** 
Error 226 59.08 0.26 
p < .05, ** p < .01, *** p < .001. 
Know. 1 = Woodworking tools and machines Know. 8 
Know. 2 = Materials and layout Know. 9 
Know. 3 = Finishes and finishing Know. 10 
Know. 4 = Furniture structure Know. T 
Know. 5 = Introductory furniture design 
Know. 6 = Production estimation 
Know. 7 = Shop layout and management 
Human engineering 
Interior decoration 
Mold engineering 
Overall knowledge 
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Table 50.  Analysis of variance relating to skil ls  needed in engineering 
drawing, as perceived by cabinet makers,  interior decorators,  
carpenters,  and teachers 
Variance Source df. Sum of 
Squares 
Mean 
Square 
F-
value 
Pr > 1 
Skill 1. Model 3 7.68 2.56 3.47 0.0166 
Error 301 222.11 0.74 
Skill 2. Model 3 3.27 1.09 1.43 0.2339 
Error 301 229.64 0.76 
Skill 3. Model 3 3.68 0.15 1.90 0.1294 
Error 301 194.36 0.31 
Skill 4. Model 3 2.21 0.31 1.18 0.3169 
Error 301 187.35 0.33 
Skill 5. Model 3 4.87 3.80 1.92 0.1260 
Error 301 254.13 0.71 
Skill 6. Model 3 7.82 0.76 2.61 0.0152 
Error 301 221.94 0.41 
* p < .05. 
Skill 1 = Line work and use of instrument 
Skill 2 = Geometric constructions 
Skill 3 = Orthographic projection 
Skill 4 = Dimension 
Skill 5 = Auxiliary views 
Skill 6 = Pictorial views 
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Table 51.  Analysis of variance relating to skil ls  needed in woodworking 
draft ing,  as perceived by cabinet makers,  interior decorators,  
carpenters,  and teachers 
Variance Source df. Sum of 
Squares 
Mean 
Square 
F-
value 
Pr > 1 
Skill 1. Model 
Error 
3 
301 
2.77 
195.08 
0.92 
0.65 
1.43 0.2354 
Skill 2. Model 
Error 
3 
301 
1.71 
196.25 
1.71 
0.65 
2.63 0.0503 
Skill 3. Model 
Error 
3 
301 
2.10 
209.89 
0.70 
0.70 
1.00 0.3914 
Skill 4. Model 
Error 
3 
301 
9.24 
273.51 
3.08 
0.91 
3.39 0.0184 
Skill 5. Model 
Error 
3 
301 
4.40 
220.73 
1.47 
0.73 
2.00 0.1144 
Skill 6. Model 
Error 
3 
301 
11.94 
284.32 
3.98 
0.94 
4.21 0.0061 
Skill 7. Model 
Error 
3 
301 
7.13 
285.29 
2.38 
0.95 
2.51 0.0592 
* p < .05 
Skill 1 = Basic woodworking drawing 
Skill 2 = Drawing symbol 
Skill 3 = Surface symbol 
Skill 4 = Tolerance and match 
Skill 5 = Productive blueprint 
Skill 6 = Perspective drawing 
Skill 7 = Presentation techniques 
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Table 52.  Analysis of variance relating to skil ls  needed in woodworking 
workshop (I) ,  as perceived by cabinet makers,  interior 
decorators,  carpenters,  and teachers 
Variance Source df. Sum of Mean F- Pr > F 
Squares Square value 
Skill 1. Model 3 2.24 0.75 1.25 0.2921 
Error 301 180.23 0.60 
Skill 2. Model 3 0.81 0.27 0.50 0.6849 
Error 301 162.83 0.54 
Skill 3. Model 3 1.53 0.51 1.01 0.3899 
Error 301 152.23 0.51 
Skill 4. Model 3 0.12 0.04 0.08 0.9714 
Error 301 149.27 0.50 
Skill 5. Model 3 1.69 0.56 0.87 0.4591 
Error 301 195.59 0.65 
Skill 1 = Introduction to trades for woodworking 
Skill 2 = Processing of woodworking hand tools 
Skill 3 = Practice construction of wooden joint 
Skill 4 = Operation of portable power tools 
Skill 5 = Making simple furniture 
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Table 53.  Analysis of variance relating to skil ls  needed in woodworking 
workshop (II)  (III)  as perceived by cabinet makers,  interior 
decorators,  carpenters,  and teachers 
Variance Source df. Sum of Mean F- Pr > F 
Squares Square value 
Skill 1. Model 3 2.72 0.91 2.24 0.0842 
Error 301 122.27 0.41 
Skill 2. Model 3 1.78 0.52 1.39 0.2461 
Error 301 128.27 0.43 
Skill 3. Model 3 0.40 0.13 0.37 0.7744 
Error 301 109.82 0.36 
Skill 4. Model 3 1.62 0.54 0.69 0.5591 
Error 301 235.65 0.78 
Skill 5. Model 3 2.95 0.98 1.45 0.2291 
Error 301 204.76 0.68 
Skill 6. Model 3 1.64 0.55 1.15 0.3304 
Error 301 143.82 0.48 
Skill 7. Model 3 0.32 0.11 0.24 0.8675 
Error 301 131.89 0.44 
Skill 1 = Woodworking machine operation 
Skill 2 = Adhesives and adhesion techniques 
Skill 3 = Finishing techniques 
Skill 4 = Sharpen equipment 
Skill 5 = Model making techniques 
Skill 6 = Hardware fastening techniques 
Skill 7 = Furniture making 
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Table 54.  Analysis of variance relating to skil ls  needed in computer 
applications,  as perceived by cabinet makers,  interior 
decorators,  carpenters,  and teachers 
Variance Source df. Sum of Mean F- Pr > F 
Squares Square value 
Skill 1. Model 3 7.54 2.51 2.61 0.0517 
Error 301 289.90 0.96 
Skill 2. Model 3 8.96 2.99 2.89 0.0357 * 
Error 301 311.10 1.03 
Skill 3. Model 3 8.88 2.96 2.97 0.0323 
Error 301 300.20 1.00 
Skill 4. Model 3 11.80 3.93 4.17 0.0065 ** 
Error 301 284.21 0.94 
* p < .05, ** p < .01. 
Skill 1 = Introduction to computer 
Skill 2 = Computer program fundamentals 
Skill 3 = Computer software application 
Skill 4 = Computer program application 
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Table 55.  Analysis of variance relating to skil ls  needed in model making, 
as perceived by cabinet makers,  interior decorators,  
carpenters,  and teachers 
Variance Source df. Sum of Mean F- Pr > F 
Squares Square value 
Skill 1. Model 3 4.01 1.34 2.08 0.1026 
Error 301 193.35 0.64 
Skill 2. Model 3 2.72 0.91 1.52 0.2088 
Error 301 179.00 0.59 
Skill 3. Model 3 1.98 0.66 1.23 0.2972 
Error 301 160.99 0.53 
Skill 4. Model 3 3.02 1.01 1.64 0.1813 
Error 301 185.34 0.62 
Skill 5. Model 3 2.44 0.81 1.07 0.3625 
Error 301 228.83 0.76 
Skill 1 = Introduction to model materials 
Skill 2 = Method of cutting materials 
Skill 3 = Materials assembly 
Skill 4 = Model ornamentation 
Skill 5 = Model making 
239 
Table 56.  Analysis of variance relating to knowledge needed in 
woodworking tools and machines,  as perceived by cabinet makers,  
interior decorators,  carpenters,  and teachers 
Variance Source df. Sum of 
Squares 
Mean 
Square 
F-
value 
Pr > F 
Know. 1. Model 
Error 
3 
301 
8.05 
168.89 
2.68 
0.56 
4.78 0.0029 ** 
Know. 2. Model 
Error 
3 
301 
7.67 
157.13 
2.56 
0.52 
4.90 0.0024 ** 
Know. 3. Model 
Error 
3 
301 
6.09 
165.40 
2.03 
0.55 
3.69 0.0123 * 
Know. 4. Model 
Error 
3 
301 
0.30 
180.63 
0.10 
0.60 
0.17 0.9176 
Know. 5. Model 
Error 
3 
301 
4.49 
224.12 
1.50 
0.74 
2.01 0.1125 
Know. 6. Model 
Error 
3 
301 
6.89 
210.64 
2.30 
0.70 
3.28 0.0212 * 
Know. 7. Model 
Error 
3 
301 
10.93 
182.47 
3.64 
0.61 
6.01 0.0005 *** 
* p < .05, ** p < .01, *** p < .001 
Know. 1 = Tool selection and care 
Know. 2 = Application of portable power tools 
know. 3 = Application and maintenance of power machines 
Know. 4 - Method of wood cutting and shaping 
know. 5 = Division and design method for jigs 
Know. 6 = Automatic controls 
know. 7 = Safety standard of tools and machines 
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Table 57.  Analysis of variance relating to knowledge in materials and 
layout,  as perceived by cabinet makers,  interior decorators,  
carpenters,  and teachers 
Variance Source df. Sum of 
Squares 
Mean 
Square 
F-
value 
Pr > F 
Know. 1. Model 
Error 
3 
301 
2.00 
151.45 
0.67 
0.56 
1.32 0.2668 
Know. 2. Model 
Error 
3 
301 
5.67 
163.99 
1.89 
0.55 
3.47 0.0166 * 
Know. 3. Model 
Error 
3 
301 
5.17 
197.18 
1.72 
0.66 
2.63 0.0503 
Know. 4. Model 
Error 
3 
301 
2.17 
166.04 
0.72 
0.55 
1.31 0.2702 
Know. 5. Model 
Error 
3 
301 
3.63 
185.51 
1.21 
0.62 
1.97 0.1192 
Know. 6. Model 
Error 
3 
301 
1.97 
189.15 
0.60 
0.63 
0.95 0.4165 
* p < .05 
Know. 1 = Selection and identification of woods 
Know. 2 = Structure and properties of woods 
know. 3 = Material needs, plans, and estimation 
Know. 4 = Grades and sizes of lumber 
know. 5 = Drying and treatment of lumber 
Know. 6 = kinds and features of special materials for furniture 
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Table 58.  Analysis of variance relating to knowledge in f inishes and 
f inishing, as perceived by cabinet makers,  interior decorators,  
carpenters,  and teachers 
Variance Source df. Sum of 
Squares 
Mean 
Square 
F-
val ue 
Pr > F 
Know. 1. Model 3 3.19 1.06 2.53 0.0575 
Error 301 126.69 0.42 
Know. 2. Model 3 4.94 1.65 2.91 0.0350 * 
Error 301 170.49 0.57 
Know. 3. Model 3 2.38 0.79 1.64 0.1810 
Error 301 145.68 0.48 
Know. 4. Model 3 6.14 2.05 4.36 0.0050 ** 
Error 301 141.30 0.47 
Know. 5. Model 3 4.44 1.48 4.35 0.0196 * 
Error 301 133.20 0.44 
* p < .05, ** p < .01. 
Know. 1 = Methods of wood finishes 
Know. 2 = Definition and types of paint 
know. 3 = Kinds and properties of paint 
Know. 4 = Finishing equipment 
know. 5 = Finishing techniques 
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Table 59. Analysis of variance relating to knowledge in furniture 
structure,  as perceived by cabinet makers,  interior decorators,  
carpenters,  and teachers 
Variance Source df. Sum of Mean F- Pr > F 
Squares Square value 
Know. 1. Model 3 1.77 0.59 1.09 0.3548 
Error 301 163.26 0.54 
Know. 2. Model 3 4.65 1.55 2.98 0.0316 * 
Error 301 156.48 0.52 
Know. 3. Model 3 4.55 1.52 2.31 0.0765 
Error 301 197.51 0.66 
Know. 4. Model 3 2.77 0.92 1.94 0.1240 
Error 301 143.52 0.48 
Know. 5. Model 3 5.18 1.73 3.33 0.0200 * 
Error 301 156.09 0.52 
Know. 6. Model 3 2.12 0.71 1.48 0.2208 
Error 301 143.84 0.48 
Know. 7. Model 3 11.12 3.71 5.70 0.0008 *** 
Error 301 195.82 0.65 
* p < .05, *** p < .001. 
Know. 1 = Structure design 
Know. 2 = kinds & functions of furniture structure 
know. 3 = Load design for furniture 
Know. 4 = Construction analysis of furniture 
know. 5 = Parts design of furniture 
Know. 6 = Furniture joints use in design 
know. 7 = Furniture performance testing 
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Table 60.  Analysis of variance relating to knowledge in introductory 
furniture design, as perceived by cabinet makers,  interior 
decorators,  carpenters,  and teachers 
Variance Source df. Sum of 
Squares 
Mean 
Square 
F-
value 
Pr > F 
Know. 1. Model 
Error 
3 
301 
4.86 
173.98 
1.62 
0.58 
2.80 0.0401 * 
Know. 2. Model 
Error 
3 
301 
6.68 
155.08 
2.23 
0.52 
4.32 0.0053 ** 
Know. 3. Model 
Error 
3 
301 
3.98 
171.78 
1.33 
0.57 
2.32 0.0750 
Know. 4. Model 
Error 
3 
301 
2.09 
196.38 
0.70 
0.65 
1.07 0.3622 
Know. 5. Model 
Error 
3 
301 
2.78 
220.97 
0.93 
0.73 
1.26 0.2869 
* p < . 05, ** p < .01. 
Know. 
Know, 
know. 
1 = 
2 = 
3 = 
Furniture design and ergonomics 
Furniture style 
Basic design statement 
Know. 4 = Design method 
know. 5 = History and perspective of furniture design 
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Table 61.  Analysis of variance relating to knowledge needed in production 
estimation, as perceived by cabinet makers,  interior 
decorators,  carpenters,  and teachers 
Variance Source df. Sum of 
Squares 
Mean 
Square 
F-
value 
Pr > F 
Know. 1. Model 
Error 
3 
301 
9.16 
165.25 
3.05 
0.55 
5.56 0.0010 *** 
Know. 2. Model 
Error 
3 
301 
8.76 
187.45 
2.92 
0.62 
4.69 0.0032 ** 
Know. 3. Model 
Error 
3 
301 
10.72 
169.21 
3.57 
0.56 
6.36 0.0003 *** 
Know. 4. Model 
Error 
3 
301 
7.17 
191.40 
2.39 
0.64 
3.76 0.0113 * 
Know. 5. Model 
Error 
3 
301 
7.17 
192.32 
2.39 
0.64 
3.74 0.0116 * 
Know. 6. Model 
Error 
3 
301 
11.44 
204.77 
3.81 
0.68 
5.61 0.0009 *** 
* p < .05, ** p < .01, *** p < .001. 
Know. 1 = Definition of production estimation and cost 
Know. 2 = Relationship of engineer and production estimation 
know. 3 = Product costs classification 
Know. 4 = Product estimation and profit scheme 
know. 5 = Production costs and consumption 
Know. 6 = Analysis profit and loss 
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Table 62.  Analysis of variance relating to knowledge needed in shop 
layout and management,  as perceived by cabinet makers,  interior 
decorators,  carpenters,  and teachers 
Variance Source df. Sum of 
Squares 
Mean 
Square 
F-
value 
Pr > F 
Know. 1. Model 
Error 
3 
301 
15.92 
220.35 
5.31 
0.73 
7.25 0.0001 *** 
Know. 2. Model 
Error 
3 
301 
9.86 
211.69 
3.29 
0.70 
4.68 0.0033 ** 
Know. 3. Model 
Error 
3 
301 
8.22 
194.29 
2.74 
0.65 
4.25 0.0059 ** 
Know. 4. Model 
Error 
3 
301 
7.50 
165.30 
2.50 
0.55 
4.55 0.0039 ** 
Know. 5. Model 
Error 
3 
301 
14.38 
188.03 
4.79 
0.63 
7.68 0.0001 *** 
Know. 6. Model 
Error 
3 
301 
8.91 
187.35 
2.97 
0.62 
4.77 0.0029 ** 
Know. 7. Model 
Error 
3 
301 
9.76 
180.72 
3.25 
0.60 
5.42 0.0012 ** 
Know. 8. Model 
Error 
3 
301 
5.55 
181.42 
1.85 
0.60 
3.07 0.0281 * 
Know. 9. Model 
Error 
3 
301 
8.68 
148.19 
2.89 
0.49 
5.88 0.0007 *** 
Know. 10. Model 
Error 
3 
301 
10.19 
168.83 
3.40 
0.56 
6.06 0.0005 *** 
* p < .05, ** p < .01, *** p < .001. 
Know. 1 = Selection shop area 
Know. 2 = Product analysis and production 
know. 3 = Material analysis 
Know. 4 = Manufacturing analysis process 
know. 5 = Shop organization 
Know. 6 = Personnel management 
know. 7 « Material management 
Know. 8 = Production plan and management 
Know. 9 = Quality control 
Know.10 = Shop equipment maintenance and safety system 
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Table 63.  Analysis of variance relating to knowledge needed in human 
engineering, as perceived by cabinet makers,  interior 
decorators,  carpenters,  and teachers 
Variance Source df. Sum of 
Squares 
Mean 
Square 
F-
value 
Pr > F 
Know. 1. Model 3 1.22 0.41 0.66 0.5765 
Error 301 184.44 0.62 
Know. 2. Model 3 3.57 1.19 1.74 0.1589 
Error 301 205.96 0.68 
Know. 3. Model 3 3.48 1.16 1.52 0.2093 
Error 301 229.95 0.76 
Know. 4. Model 3 3.95 1.32 2.03 0.1095 
Error 301 195.53 0.65 
Know. 5. Model 3 1.18 0.40 0.65 0.5808 
Error 301 181.55 0.60 
Know. 6. Model 3 2.93 0.98 1.73 0.1619 
Error 301 170.48 0.57 
Know. 1 = Human structure and function 
Know. 2 = Human measure and application 
know. 3 = Human mechanics 
Know. 4 = Work station layout 
know. 5 = Perception and work environment 
Know. 6 = Furniture design and human factor 
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Table 64.  Analysis of variance relating to knowledge needed in interior 
decoration,  as perceived by cabinet makers,  interior 
decorators,  carpenters,  and teachers 
Variance Source df. Sum of 
Squares 
Mean 
Square 
F-
value 
Pr > F 
Know. 1. Model 3 20.43 6.81 12.80 0.0000 *** 
Error 301 169.18 0.53 
Know. 2. Model 3 22.70 7.57 14.00 0.0000 *** 
Error 301 162.71 0.54 
Know. 3. Model 3 23.34 7.78 13.19 0.0000 *** 
Error 301 177.52 0.59 
Know. 4. Model 3 18.70 6.23 9.99 0.0000 *** 
Error 301 187.77 0.62 
Know. 5. Model 3 21.32 7.11 12.54 0.0000 *** 
Error 301 170.61 0.57 
Know. 6. Model 3 20.16 6.72 11.09 0.0000 *** 
Error 301 182.38 0.61 
*** p < .001. 
Know. 1 = Introduction to interior design 
Know. 2 = Layout of interior style, furniture, color, and light 
know. 3 = Kinds, specification, and properties of decorated materials 
Know. 4 = Decorating technique 
know. 5 = Fire resistance and safety construction 
Know. 6 = Estimate form and method 
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Table 65.  Analysis of variance relating to knowledge needed mold 
engineering, as perceived by cabinet makers,  interior 
decorators,  carpenters,  and teachers 
Variance Source df. Sum of 
Squares 
Mean 
Square 
F-
value 
Pr > F 
Know. 1. Model 3 20.16 6.72 11.09 0.0000 *** 
Error 301 182.38 0.61 
Know. 2. Model 3 19.76 6.59 7.05 0.0001 *** 
Error 301 281.11 0.93 
Know. 3. Model 3 24.03 8.01 9.05 0.0000 *** 
Error 301 26.302 0.89 
Know. 4. Model 3 26.15 8.72 9.03 0.0000 *** 
Error 301 290.46 0.97 
Know. 5. Model 3 23.98 8.00 8.73 0.0000 *** 
Error 301 275.57 0.92 
Know. 6. Model 3 22.49 7.50 8.39 0.0000 *** 
Error 301 269.07 0.89 
*** p < .001 
Know. 1 = Introduction to mold engineering 
Know. 2 = Kinds of mold materials 
know. 3 = Load design for mold 
Know. 4 = Mold layout 
know. 5 = Mold design and making 
Know. 6 = Safety for mold engineering 
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Table 66.  Analysis of variance relating to skil ls  needed, as perceived by 
teachers,  supervisors,  and skil led workers 
Variance Source df. Sum of Mean F- Pr > F 
Squares Square value 
Skill 1 Model 2 2.29 1.15 2.67 0.0706 
Error 302 129.42 0.43 
Skill 2 Model 2 1.06 0.53 1.39 0.2506 
Error 302 115.34 0.38 
Skill 3 Model 2 0.18 0.09 0.31 0.7343 
Error 302 86.70 0.29 
Skill 4 Model 2 0.10 0.05 0.17 0.8417 
Error 302 90.99 0.30 
Skill 5 Model 2 0.68 0.34 0.46 0.6325 
Error 302 224.07 0.74 
Skill 6 Model 2 1.39 0.69 1.64 0.1964 
Error 302 127.86 0.42 
Skill T Model 2 0.37 0.18 0.88 0.4167 
Error 302 63.37 0.21 
* p < .05. 
Skill 1 = Engineering drawing 
Skill 2 = Woodworking drafting 
Skill 3 = Woodworking workshop (I) 
Skill 4 = Woodworking workshop (II) (III) 
Skill 5 = Computer applications 
Skill 6 = Model making 
Skill T = Overall skills 
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Table 67.  Analysis of variance relating to knowledge needed, as perceived 
by teachers,  supervisors,  and skil led workers 
Variance Source df. Sum of 
Squares 
Mean 
Square 
F-
value 
Pr > F 
Know. 1 Model 2 0.87 0.43 1.21 0.2987 
Error 302 107.81 0.36 
Know. 2 Model 2 0.08 0.04 0.11 0.8983 
Error 302 108.08 0.36 
Know. 3 Model 2 1.44 0.72 2.15 0.1179 
Error 302 100.97 0.33 
Know. 4 Model 2 0.28 0.28 0.36 0.6948 
Error 302 114.36 0.38 
Know. 5 Model 2 1.83 0.92 2.38 0.0946 
Error 302 116.42 0.39 
Know. 6 Model 2 1.25 0.62 1.33 0.2672 
Error 302 142.02 0.47 
Know. 7 Model 2 0.39 0.20 0.42 0.6576 
Error 302 141.08 0.47 
Know. 8 Model 2 0.12 0.06 0.13 0.8776 
Error 302 138.64 0.46 
Know. 9 Model 2 1.09 0.55 1.11 0.3296 
Error 302 148.35 0.49 
Know. 10 Model 2 3.85 1.93 2.26 0.1056 
Error 302 256.86 0.85 
Know. T Model 
Error 
2 
302 
0.11 
77.06 
0.06 
0.26 
0.22 0.8049 
p < .05 
Know. 1 = Woodworking tools and machines Know. 8 
Know. 2 = Materials and layout Know. 9 
Know. 3 = Finishes and finishing Know. 10 
Know. 4 = Furniture structure Know. T 
Know. 5 = Introductory furniture design 
Know. 6 = Production estimation 
Know. 7 = Shop layout and management 
Human engineering 
Interior decoration 
Mold engineering 
Overall knowledge 
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APPENDIX H: DUNCAN'S MULTIPLE RANGE TESTS 
252 
Table 68.  Duncan's multiple range comparison of skil ls  needed in 
woodworking draft ing,  as perceived by cabinet makers,  interior 
decorators,  and carpenters 
Mean Ocp. 1 Ocp. 2 Ocp. 3 
4.00 3.96 4.39 
Ocp. 1 4.00 
Ocp. 2 3.96 0.04 
Ocp. 3 4.39 -0.39 * -0.43 * 
* P < .05. 
Ocp. 
Ocp. 
Ocp. 
1 = 
2 = 
3 = 
Cabinet makers 
Interior decorators 
Carpenters 
Table 69. Duncan's multiple range comparison of skills needed in computer 
applications, as perceived by cabinet makers, interior 
decorators, and carpenters 
Mean Ocp. 1 
3.63 
Ocp. 2 Ocp. 3 
3.68 4.21 
Ocp. 1 3.63 
Ocp. 2 3.68 -0.05 
Ocp. 3 4.21 -0.58 ** -0.53 ** 
* p < .01. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
253 
Table 70. Duncan's multiple range comparison of knowledge needed in 
woodworking tools and machines, as perceived by cabinet makers, 
interior decorators, and carpenters 
Mean Ocp. 1 
4.01 
Ocp. 2 
4.10 
Ocp. 3 
4.43 
Ocp. 1 4.01 
Ocp. 2 4.10 -0.09 
Ocp. 3 4.43 -0.42 ** -0.33 ** 
** p < .01. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Table 71. Duncan's multiple range comparison of knowledge needed in 
materials and layout, as perceived by cabinet makers, interior 
decorators, and carpenters 
Mean Ocp. 1 Ocp. 2 Ocp. 3 
4.13 4.20 4.47 
Ocp. 1 4.13 
Ocp. 2 4.20 -0.07 
Ocp. 3 4.47 -0.34 * -0.27 
* p < .05. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decoration 
Ocp. 3 = Carpenters 
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Table 72.  Duncan's multiple range comparison of knowledge needed in 
f inishes and f inishing, as perceived by cabinet makers,  
interior decorators,  and carpenters 
Mean Ocp. 1 Ocp. 2 Ocp. 3 
4.21 4.20 4.52 
Ocp. 1 4.21 
Ocp. 2 4.20 0.01 — 
Ocp. 3 4.52 -0.31 * -0.32 * 
* p < .05. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Table 73. Duncan's multiple range comparison of knowledge needed in 
furniture structure, as perceived by cabinet makers, interior 
decorators, and carpenters 
Mean Ocp. 1 
4.10 
Ocp. 2 Ocp. 3 
4.18 4.52 
Ocp. 1 4.10 
Ocp. 2 4.18 -0.08 
Ocp. 3 4.52 -0.42 ** -0.34 ** 
** p < .01. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
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Table 74.  Duncan's multiple range comparison of knowledge needed in 
introductory furniture design, as perceived by cabinet makers,  
interior decorators,  and carpenters 
Mean Ocp. 1 Ocp. 2 Ocp. 3 
4.01 4.19 4.33 
Ocp. 1 4.01 — 
Ocp. 2 4.19 -0.18 - -
Ocp. 3 4.33 -0.32 * -0.14 
* p < .05. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Table 75. Duncan's multiple range comparison of knowledge needed in 
production estimation, as perceived by cabinet makers, interior 
decorators, and carpenters 
Mean Ocp. 1 
4.05 
Ocp. 2 Ocp. 3 
4.18 4.67 
Ocp. 1 4.05 
Ocp. 2 4.18 -0.13 
Ocp. 3 4.67 -0.62 *** -0.49 *** 
*** p < .001. 
Ocp. 1 
Ocp. 2 
Ocp. 3 
= Cabinet makers 
= Interior decorators 
= Carpenters 
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Table 76.  Duncan's multiple range comparison of knowledge needed in shop 
layout and management,  as perceived by cabinet makers,  interior 
decorators,  and carpenters 
Mean Ocp. 1 
4.09 
Ocp. 2 Ocp. 3 
4.00 4.68 
Ocp. 1 4.09 
Ocp. 2 4.00 0.09 
Ocp. 3 4.68 -0.59 *** -0.68 *** 
*** p < .001. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Table 77. Duncan's multiple range comparison of knowledge needed in 
interior decoration, as perceived by cabinet makers, interior 
decorators, carpenters, and teachers 
Mean Ocp. 1 Ocp. 2 Ocp. 3 
4.00 4.60 4.55 
Ocp. 1 4.00 
Ocp. 2 4.60 -0.60 *** 
Ocp. 3 4.55 -0.55 *** 0.05 
*** p < .001. 
Ocp. 
Ocp. 
Ocp. 
1 = 
2 = 
3 = 
Cabinet makers 
Interior decorators 
Carpenters 
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Table 78.  Duncan's multiple range comparison of knowledge needed in mold 
engineering, as perceived by cabinet makers,  interior 
decorators,  and carpenters 
Mean Ocp. 1 
3.64 
Ocp. 2 Ocp. 3 
3.66 4.56 
Ocp. 1 3.64 
Ocp. 2 3.66 -0.02 - -
Ocp. 3 4.56 -0.92 *** -0.90 *** 
*** p < .001. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Table 79. Duncan's multiple range comparison of skills needed in line 
work and use of instrument, as perceived by cabinet makers, 
interior decorators, carpenters, and teachers 
Mean Ocp. 1 
3.91 
Ocp. 2 
3.78 
Ocp. 3 Ocp. 4 
4.23 4.17 
Ocp. 1 3.91 
Ocp. 2 3.78 0.13 
Ocp. 3 4.28 -0.37 * -0.50 
Ocp. 4 4.17 -0.26 * -0.39 * 0.11 
* p < .05. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
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Table 80.  Duncan's multiple range comparison of skil ls  needed in 
pictorial  views, as perceived by cabinet makers,  interior 
decorators,  carpenters,  and teachers 
Mean Ocp. 1 Ocp. 2 Ocp. 3 Ocp. 4 
4.06 4.05 4.58 4.28 
Ocp. 1 4.06 
Ocp. 2 4.05 0.01 
Ocp. 3 4.58 -0.52 * 
Ocp. 4 4.28 -0.22 
* p < .05. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teaching 
Table 81. Duncan's multiple range comparison of skills needed in 
tolerance and match, as perceived by cabinet makers, interior 
decorators, carpenters, and teachers 
Mean Ocp. 1 
3.84 
Ocp. 2 
3.66 
Ocp. 3 Ocp. 4 
4.35 3.93 
Ocp. 1 3.84 
Ocp. 2 3.66 0.18 
Ocp. 3 4.35 -0.51 * -0.69 * 
Ocp. 4 3.93 -0.09 -0.27 0.42 
* p < .05. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
-0.53 * 
-0.23 0.30 
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Table 82. Duncan's multiple range comparison of skills needed in 
perspective drawing, as perceived by cabinet makers, interior 
decorators,  carpenters,  and teachers 
Mean Ocp. 1 
3.91 
Ocp. 2 
3.92 
Ocp. 3 Ocp. 4 
4.50 4.25 
Ocp. 1 3.91 
Ocp. 2 3.92 -0.01 
Ocp. 3 4.50 -0.59 ** -0.58 ** 
Ocp. 4 4.25 -0.34 ** -0.34 ** 0.25 
** p < .01. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 » Teachers 
Table 83. Duncan's multiple range comparison of skills needed in computer 
program fundamentals, as perceived by cabinet makers, interior 
decorators, carpenters, and teachers 
Mean Ocp. 1 
3.37 
Ocp. 2 
3.42 
Ocp. 3 Ocp. 4 
4.00 3.53 
Ocp. 1 3.37 
Ocp. 2 3.42 -0.05 
Ocp. 3 4.00 -0.03 * -0.58 * 
Ocp. 4 3.53 -0.16 -0.11 0.47 * 
* p < .05. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 - Carpenters 
Ocp. 4 = Teachers 
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Table 84. Duncan's multiple range comparison of skills needed in computer 
software applications, as perceived by cabinet makers, interior 
decorators,  carpenters,  and teachers 
Mean Ocp. 1 Ocp. 2 Ocp. 3 Ocp. 4 
3.73 3.73 4.35 3.87 
Ocp. 1 3.73 
Ocp. 2 3.73 0.00 
Ocp. 3 4.35 -0.62 * -0.60 * 
Ocp. 4 3.87 -0.14 -0.14 0.48 * 
* p < .05. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
Table 85. Duncan's multiple range comparison of skills needed in computer 
program applications, as perceived by cabinet makers, interior 
decorators, carpenters, and teachers 
Mean Ocp. 1 
3.76 
Ocp. 2 
4.02 
Ocp. 3 Ocp. 4 
4.42 3.78 
Ocp. 1 3.76 
Ocp. 2 4.02 -0.26 
Ocp. 3 4.42 -0.66 ** -0.40 
Ocp. 4 3.78 -0.02 -0.02 0.64 ** 
** p < .01 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
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Table 86. Duncan's multiple range comparison of knowledge needed in tool 
selection and care, as perceived by cabinet makers, interior 
decorators,  carpenters,  and teachers 
Mean Ocp. 1 
3.92 
Ocp. 2 
4.16 
Ocp. 3 Ocp. 4 
4.50 4.07 
Ocp. 1 3.92 
Ocp. 2 4.16 -0.24 * 
Ocp. 3 4.50 -0.58 * -0.34 - -
Ocp. 4 4.07 -0.15 0.09 0.43 
* p < .05. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
Table 87. Duncan's multiple range comparison of knowledge needed in 
application portable power tools, as perceived by cabinet 
makers, interior decorators, carpenters, and teachers 
Mean Ocp. 1 
4.04 
Ocp. 2 
4.25 
Ocp. 3 Ocp. 4 
4.38 4.39 
Ocp. 1 4.04 
Ocp. 2 4.25 -0.21 
Ocp. 3 4.38 -0.34 ** -0.13 
Ocp. 4 4.39 -0.35 ** -0.14 -0.01 
** p < .01. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
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Table 88. Duncan's multiple range comparison of knowledge needed in 
application and maintenance of power machines, as perceived by 
cabinet makers, interior decorators,  carpenters,  and teachers 
Mean Ocp. 1 
4.18 
Ocp. 2 
4.22 
Ocp. 3 Ocp. 4 
4.69 4.32 
Ocp. 1 4.18 
Ocp. 2 4.22 -0.04 
Ocp. 3 4.69 -0.51 * -0.47 * 
Ocp. 4 4.32 -0.14 -0.10 0.37 * 
* p < .05. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
Table 89. Duncan's multiple range comparison of knowledge needed in 
automatic controls, as perceived by cabinet makers, interior 
decorators, carpenters, and teachers 
Mean Ocp. 1 
3.99 
Ocp. 2 
3.86 
Ocp. 3 Ocp. 4 
4.38 4.17 
Ocp, 1 3.99 
Ocp. 2 3.86 0.13 
Ocp. 3 4.38 -0.39 * -0.56 * 
Ocp. 4 4.17 -0.18 -0.31 * 0.21 
* p < .05. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
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Table 90. Duncan's multiple range comparison of knowledge needed in 
safety standard of tools and machines, as perceived by cabinet 
makers, interior decorators,  carpenters,  and teachers 
Mean Ocp. 1 Ocp. 2 Ocp. 3 Ocp. 4 
4.04 4.20 4.65 4.36 
Ocp. 1 4.04 
Ocp. 2 4.20 -0.16 
Ocp. 3 4.65 -0.61 ** -0.45 ** 
Ocp. 4 4.36 -0.32 ** -0.16 0.29 
** p < .01. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
Table 91. Duncan's multiple range comparison of knowledge needed in 
structure and properties of wood, as perceived by cabinet 
makers, interior decorators, carpenters, and teachers 
Mean Ocp. 1 
4.05 
Ocp. 2 
4.27 
Ocp. 3 Ocp. 4 
4.50 4.09 
Ocp. 1 4.05 
Ocp. 2 4.27 -0.22 
Ocp. 3 4.50 -0.45 * -0.23 * 
Ocp. 4 4.09 -0.04 -0.18 -0.41 * 
* p < .05. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
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Table 92. Duncan's multiple range comparison of knowledge needed in 
definition and types of paint,  as perceived by cabinet makers, 
interior decorators,  carpenters,  and teachers 
Mean Ocp. 1 
3.99 
Ocp. 2 
4.14 
Ocp. 3 Ocp. 4 
4.38 4.21 
Ocp. 1 3.99 
Ocp. 2 4.14 -0.15 - -
Ocp. 3 4.38 -0.39 * -0.39 * 
Ocp. 4 4.21 -0.22 -0.22 0.17 
* p < .01. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
Table 93. Duncan's multiple range comparison of knowledge needed in 
finishing equipment, as perceived by cabinet makers, interior 
decorators, carpenters, and teachers 
Mean Ocp. 1 
4.24 
Ocp. 2 
4.13 
Ocp. 3 Ocp. 4 
4.58 4.45 
Ocp. 1 4.24 
Ocp, 2 4.13 0.11 
Ocp. 3 4.58 -0.34 ** -0.45 ** 
Ocp. 4 4.45 - 0.21 ** -0.32 ** 0.13 
** p < .01. 
Ocp. 1 - Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
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Table 94. Duncan's multiple range comparison of knowledge needed in 
finishing techniques, as perceived by cabinet makers, interior 
decorators,  carpenters,  and teachers 
Mean Ocp. 1 
4.34 
Ocp. 2 
4.22 
Ocp. 3 Ocp. 4 
4.62 4.50 
Ocp. 1 4.34 
Ocp. 2 4.22 0.12 
Ocp. 3 4.62 -0.26 -0.40 * 
Ocp. 4 4.50 -0.16 -0.28 * 0.12 
* p < .05. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
Table 95. Duncan's multiple range comparison of knowledge needed in kinds 
and functions of furniture structure, as perceived by cabinet 
makers, interior decorators, carpenters, and teachers 
Mean Ocp. 1 Ocp. 2 Ocp. 3 Ocp. 4 
4.10 4.11 4.54 4.22 
Ocp. 1 4.10 
Ocp. 2 4.11 -0.01 
Ocp. 3 4.54 -0.44 * -0.43 * 
Ocp. 4 4.22 -0.12 -0.11 0.32 
* p < .05. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 - Carpenters 
Ocp. 4 = Teachers 
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Table 96. Duncan's multiple range comparison of knowledge needed in 
furniture parts design, as perceived by cabinet makers, 
interior decorators,  carpenters,  and teachers 
Mean Ocp. 1 
4.06 
Ocp. 2 
4.14 
Ocp. 3 Ocp. 4 
4.54 4.09 
Ocp. 1 4.06 
Ocp. 2 4.14 -0.08 
Ocp. 3 4.54 -0.48 * -0.40 * 
Ocp. 4 4.09 -0.03 0.05 0.45 * 
* p < .05. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 » Carpenters 
Ocp. 4 » Teachers 
Table 97. Duncan's multiple range comparison of knowledge needed in 
furniture performance testing, as perceived by cabinet makers, 
interior decorators, carpenters, and teachers 
Mean Ocp. 1 
3.93 
Ocp. 2 
4.16 
Ocp. 3 Ocp. 4 
4.62 4.03 
Ocp. 1 3.93 
Ocp. 2 4.16 -0.07 
Ocp. 3 4.62 -0.69 *** -0.46 *** 
Ocp. 4 4.03 -0.10 0.13 0.59 *** 
*** p < .001. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
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Table 98. Duncan's multiple range comparison of knowledge needed in 
furniture design and ergonomics, as perceived by cabinet 
makers, interior decorators,  carpenters,  and teachers 
Mean Ocp. 1 
4.12 
Ocp. 2 
4.41 
Ocp. 3 Ocp. 4 
4.42 4.20 
Ocp. 1 4.12 
Ocp. 2 4.41 -0.29 
Ocp. 3 4.42 -0.30 * -0.09 
Ocp. 4 4.20 -0.08 0.21 0.22 
* p < .05. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
Table 99. Duncan's multiple range comparison of knowledge needed in 
furniture style, as perceived by cabinet makers, interior 
decorators, carpenters, and teachers 
Mean Ocp. 1 
4.01 
Ocp. 2 
4.20 
Ocp. 3 Ocp. 4 
4.50 4.25 
Ocp. 1 4.01 
Ocp. 2 4.20 -0.19 
Ocp. 3 4.50 -0.49 ** -0.30 
Ocp. 4 4.25 -0.24 ** 0.05 0.25 
** p < .01. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 • Carpenters 
Ocp. 4 = Teachers 
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Table 100. Duncan's multiple range comparison of knowledge needed in 
definition of production estimate and cost,  as perceived by 
cabinet makers, interior decorators,  carpenters,  and teachers 
Mean Ocp. 1 
4.12 
Ocp. 2 
4.34 
Ocp. 3 Ocp. 4 
4.73 4.33 
Ocp. 1 4.12 
Ocp. 2 4.34 -0.22 
Ocp. 3 4.73 -0.61 *** -0.39 *** 
Ocp. 4 4.33 -0.21 0.01 0.40 *** 
*** p < .001. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
Table 101. Duncan's multiple range comparison of knowledge needed in 
relationship of engineer and production estimation, as 
perceived by cabinet makers, interior decorators, carpenters, 
and teachers 
Mean Ocp. 1 
3.97 
Ocp. 2 
4.17 
Ocp. 3 Ocp. 4 
4.58 4.16 
Ocp. 1 3.97 
Ocp. 2 4.17 -0.20 
Ocp. 3 4.58 -0.61 *** -0.41 *** 
Ocp. 4 4.16 -0.19 0.01 0.42 *** 
*** p < .001. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
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Table 102. Duncan's multiple range comparison of knowledge needed in 
product costs classification, as perceived by cabinet makers, 
interior decorators,  carpenters,  and teachers 
Mean Ocp. 1 
4.11 
Ocp. 2 
4.16 
Ocp. 3 Ocp. 4 
4.77 4.33 
Ocp. 1 4.11 
Ocp. 2 4.16 -0.05 
Ocp. 3 4.77 -0.66 *** -0.61 *** - -
Ocp. 4 4.33 -0.22 -0.17 0.44 *** 
* p < .05. 
Ocp. 1 = Cabinet makers 
Ocp. 2 « Interior decorators 
Ocp. 3 - Carpenters 
Ocp. 4 = Teachers 
Table 103. Duncan's multiple range comparison of knowledge needed in 
production estimation and profit scheme, as perceived by 
cabinet makers, interior decorators, carpenters, and teachers 
Mean Ocp. 1 
4.08 
Ocp. 2 
4.23 
Ocp. 3 Ocp. 4 
4.62 4.29 
Ocp. 1 4.08 
Ocp. 2 4.23 -0.15 
Ocp. 3 4.62 -0.54 * -0.39 
Ocp. 4 4.29 -0.21 0.06 0.33 
*** p < .001. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
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Table 104. Duncan's multiple range comparison of knowledge needed in 
production costs and consumption, as perceived by cabinet 
makers, interior decorators,  carpenters,  and teachers 
Mean Ocp. 1 Ocp. 2 Ocp. 3 Ocp. 4 
4.02 4.13 4.58 4.20 
Ocp. 1 4.02 
Ocp. 2 4.13 -0.11 
Ocp. 3 4.58 -0.56 * -0.45 * 
Ocp. 4 4.20 -0.18 -0.17 0.38 * 
* P A
 
O
 
cn
 
Ocp. 1 Cabinet makers 
Ocp. 2 Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
Table 105. Duncan's multiple range comparison of knowledge needed in 
analysis profit and loss, as perceived by cabinet makers, 
interior decorators, carpenters, and teachers 
Mean Ocp. 1 Ocp. 2 Ocp. 3 Ocp. 4 
4.01 4.06 4.73 4.12 
Ocp. 1 4.01 
Ocp. 2 4.06 -0.05 
Ocp. 3 4.73 -0.72 *** -0.67 *** 
Ocp. 4 4.12 -0.11 -0.06 0.61 *** 
*** p < .001. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
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Table 106. Duncan's multiple range comparison of knowledge needed in 
selection of shop area, as perceived by cabinet makers, 
interior decorators,  carpenters,  and teachers 
Mean Ocp. 1 
3.91 
Ocp. 2 
3.95 
Ocp. 3 Ocp. 4 
4.73 4.14 
Ocp. 1 3.91 
Ocp. 2 3.95 -0.04 
Ocp. 3 4.73 -0.82 *** -0.78 *** 
Ocp. 4 4.14 -0.23 -0.19 0.59 *** 
*** p < .001 . 
Ocp. 1 = 
Ocp. 2 = 
Ocp. 3 = 
Ocp. 4 = 
Cabinet makers 
Interior decorators 
Carpenters 
Teachers 
Table 107. Duncan's multiple range comparison of knowledge needed in 
product analysis and production, as perceived by cabinet 
makers, interior decorators, carpenters, and teachers 
Mean Ocp. 1 
4.00 
Ocp. 2 
3.92 
Ocp. 3 Ocp. 4 
4.62 4.12 
Ocp. 1 4.00 
Ocp. 2 3.92 0.08 
Ocp. 3 4.62 -0.62 ** -0.70 ** 
Ocp. 4 4.12 -0.12 -0.20 0.50 ** 
** p < 0.01. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
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Table 108. Duncan's multiple range comparison of knowledge needed in 
material analysis,  as perceived by cabinet makers, interior 
decorators,  carpenters,  and teachers 
Mean Ocp. 1 
4.10 
Ocp. 2 
3.95 
Ocp. 3 Ocp. 4 
4.62 4.13 
Ocp. 1 4.10 
Ocp. 2 3.95 0.05 - -
Ocp. 3 4.62 -0.52 ** -0.67 ** 
Ocp. 4 4.13 -0.03 -0.08 0.49 ** 
*** p < .001. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
Table 109. Duncan's multiple range comparison of knowledge needed in 
manufacturing analysis process, as perceived by cabinet makers, 
interior decorators, carpenters, and teachers 
Mean Ocp. 1 
4.16 
Ocp. 2 
4.08 
Ocp. 3 Ocp. 4 
4.69 4.21 
Ocp. 1 4.16 
Ocp. 2 4.08 0.08 
Ocp. 3 4.69 -0.53 ** -0.59 ** 
Ocp. 4 4.21 -0.05 -0.13 0.48 ** 
** p < .01. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
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Table 110. Duncan's multiple range comparison of knowledge needed in shop 
organization, as perceived by cabinet makers, interior 
decorators,  carpenters,  and teachers 
Mean Ocp. 1 
4.01 
Ocp. 2 
3.94 
Ocp. 3 Ocp. 4 
4.77 4.07 
Ocp. 1 4.01 
Ocp. 2 3.94 0.07 - -
Ocp. 3 4.77 -0.76 *** -0.83 *** 
Ocp. 4 4.07 -0.06 -0.13 0.70 *** 
*** p < .001. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
Table 111. Duncan's multiple range comparison of knowledge needed in 
personnel management, as perceived by cabinet makers, interior 
decorators, carpenters, and teachers 
Mean Ocp. 1 
3.99 
Ocp. 2 
3.89 
Ocp. 3 Ocp. 4 
4.54 4.13 
Ocp. 1 3.99 
Ocp. 2 3.89 0.10 
Ocp. 3 4.54 -0.55 ** -0.65 ** 
Ocp. 4 4.13 -0.14 -0.24 0.41 ** 
** p < .01. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 - Carpenters 
Ocp. 4 = Teachers 
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Table 112. Duncan's multiple range comparison of knowledge needed in 
material management, as perceived by cabinet makers, interior 
decorators,  carpenters,  and teachers 
Mean Ocp. 1 
4.12 
Ocp. 2 
3.97 
Ocp. 3 Ocp. 4 
4.65 4.26 
Ocp. 1 4.12 
Ocp. 2 3.97 0.15 
Ocp. 3 4.65 -0.53 ** -0.68 ** 
Ocp. 4 4.26 -0.13 -0.29 0.39 
*** p < .001. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
Table 113. Duncan's multiple range comparison of knowledge needed in 
production planning and management, as perceived by cabinet 
makers, interior decorators, carpenters, and teachers 
Mean Ocp. 1 
4.18 
Ocp. 2 
4.03 
Ocp. 3 Ocp. 4 
4.58 4.21 
Ocp. 1 4.18 
Ocp. 2 4.03 0.15 
Ocp. 3 4.58 -0.40 * -0.55 * 
Ocp. 4 4.21 -0.03 -0.18 0.37 
** p < .01. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
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Table 114. Duncan's multiple range comparison of knowledge needed in 
quality control,  as perceived by cabinet makers, interior 
decorators,  carpenters,  and teachers 
Mean Ocp. 1 Ocp. 2 Ocp. 3 Ocp. 4 
4.26 4.14 4.81 4.24 
Ocp. 1 4.26 
Ocp. 2 4.14 0.12 
Ocp. 3 4.81 -0.55 *** -0.67 *** 
Ocp. 4 4.24 0.02 -0.10 0.57 *** 
*** p < .001. 
Ocp. 1 = 
Ocp. 2 = 
Ocp. 3 = 
Ocp. 4 = 
Cabinet makers 
Interior decorators 
Carpenters 
Teachers 
Table 115. Duncan's multiple range comparison of knowledge needed in shop 
equipment maintenance and safety system, as perceived by 
cabinet makers, interior decorators, carpenters, and teachers 
Mean Ocp. 1 
4.19 
Ocp. 2 Ocp. 3 Ocp. 4 
4.17 4.85 4.28 
Ocp. 1 4.19 
Ocp. 2 4.17 0.02 
Ocp. 3 4.85 -0.66 *** -0.68 *** 
Ocp. 4 4.28 -0.09 *** -0.11 0.57 *** 
*** p < .001. 
Ocp. 1 = 
Ocp. 2 = 
Ocp. 3 = 
Ocp. 4 = 
Cabinet makers 
Interior decorators 
Carpenters 
Teachers 
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Table 116. Duncan's multiple range comparison of knowledge needed in 
introduction to interior design, as perceived by cabinet 
makers, interior decorators,  carpenters,  and teachers 
Mean Ocp. 1 
4.04 
Ocp. 2 
4.69 
Ocp. 3 Ocp. 4 
4.50 4.34 
Ocp. 1 4.04 
Ocp. 2 4.69 -0.65 *** 
Ocp. 3 4.50 -0.46 *** 0.19 
Ocp. 4 4.34 -0.30 *** 0.35 *** 0.16 
*** p < .001. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
Table 117. Duncan's multiple range comparison of knowledge needed in 
layout of interior style, function, color, and light, as 
perceived by cabinet makers, interior decorators, carpenters, 
and teachers 
Mean Ocp. 1 
4.04 
Ocp. 2 
4.72 
Ocp. 3 Ocp. 4 
4.58 4.37 
Ocp. 1 4.04 
Ocp. 2 4.72 -0.68 *** 
Ocp. 3 4.58 -0.54 *** 0.14 
Ocp. 4 4.37 -0.33 *** 0.35 *** 0.21 
*** p < .001 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
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Table 118. Duncan's multiple range comparison of knowledge needed in 
kinds, specification, and properties of decorated materials, as 
perceived by cabinet makers, interior decorators, carpenters, 
and teachers 
Mean Ocp. 1 
3.99 
Ocp. 2 
4.64 
Ocp. 3 Ocp. 4 
4.54 4.41 
Ocp. 1 3.99 
Ocp. 2 4.64 -0.65 *** - -
Ocp. 3 4.54 -0.55 *** 0.10 
Ocp. 4 4.41 -0.42 *** 0.23 0.13 
*** p < .001 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
Table 119. Duncan's multiple range comparison of knowledge needed in 
decorating technique, as perceived by cabinet makers, interior 
decorators, carpenters, and teachers 
Mean Ocp. 1 
3.92 
Ocp. 2 
4.52 
Ocp. 3 Ocp. 4 
4.46 4.22 
Ocp. 1 3.92 
Ocp. 2 4.52 -0.60 *** 
Ocp. 3 4.46 -0.54 *** 0.06 
Ocp. 4 4.22 -0.30 *** 0.30 *** 0.24 
*** p < .001 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
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Table 120. Duncan's multiple range comparison of knowledge needed in 
kinds, fire resistance, and safety construction, as perceived 
by cabinet makers, interior decorators, carpenters, and 
teachers 
Mean Ocp. 1 Ocp. 2 Ocp. 3 Ocp. 4 
3.96 4.56 4.58 4.33 
Ocp. I 3.96 
Ocp. 2 4.56 -0.60 *** 
Ocp. 3 4.58 -0.62 *** -0.02 
Ocp. 4 4.33 -0.37 *** 0.23 0.25 
*** p <. 001. 
Ocp. 
Ocp. 
Ocp. 
Ocp. 
1 = 
2 = 
3 = 
4 = 
Cabinet makers 
Interior decorators 
Carpenters 
Teachers 
Table 121. Duncan's multiple range comparison of knowledge in estimate 
form and method, as perceived by cabinet makers, interior 
decorators, carpenters, and teachers 
Mean Ocp. 1 
3.99 
Ocp. 2 Ocp. 3 Ocp. 4 
4.50 4.65 4.42 
Ocp. 1 3.99 
Ocp. 2 4.50 -0.51 *** 
Ocp. 3 4.65 -0.66 *** -0.15 
Ocp. 4 4.42 -0.43 *** 0.12 0.23 
*** p < .001. 
Ocp. 1 = 
Ocp. 2 = 
Ocp. 3 • 
Ocp. 4 = 
Cabinet makers 
Interior decorators 
Carpenters 
Teachers 
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Table 122. Duncan's multiple range comparison of knowledge needed in 
kinds, mold engineering introduction, as perceived by cabinet 
makers, interior decorators,  carpenters,  and teachers 
Mean Ocp. 1 Ocp. 2 Ocp. 3 Ocp. 4 
3.60 3.63 4.42 3.42 
Ocp. 1 3.60 
Ocp. 2 3.63 -0.03 
Ocp. 3 4.42 -0.82 *** -0.79 *** 
Ocp. 4 3.42 -0.18 0.21 1.00 *** 
*** p < .001. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
Table 123. Duncan's multiple range comparison of types of knowledge needed 
in mold materials, as perceived by cabinet makers, interior 
decorators, carpenters, and teachers 
Mean Ocp. 1 Ocp. 2 Ocp. 3 Ocp. 4 
3.58 3.63 4.54 3.46 
Ocp. 1 3.58 
Ocp. 2 3.63 -0.05 
Ocp. 3 4.54 -0.96 *** -0.91 *** 
Ocp. 4 3.64 -0.06 -0.01 0.90 *** 
*** p < .001. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
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Table 124. Duncan's multiple range comparison of knowledge needed in load 
design for mold, as perceived by cabinet makers, interior 
decorators,  carpenters,  and teachers 
Mean Ocp. 1 
3.56 
Ocp. 2 
3.63 
Ocp. 3 Ocp. 4 
4.58 3.46 
Ocp. 1 3.56 
Ocp. 2 3.63 -0.07 
Ocp. 3 4.58 -1.02 *** -0.95 *** 
Ocp. 4 3.46 0.10 0.17 1.12 *** 
*** p < .001. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
Table 125. Duncan's multiple range comparison of knowledge needed in mold 
layout, as perceived by cabinet makers, interior decorators, 
carpenters, and teachers 
Mean Ocp. 1 
3.60 
Ocp. 2 
3.63 
Ocp. 3 Ocp. 4 
4.58 3.51 
Ocp. 1 3.60 - -
Ocp. 2 3.63 -0.03 
Ocp. 3 4.58 -0.98 *** -0.95 *** 
Ocp. 4 3.51 -0.09 0.12 1.07 *** 
*** p < .001. 
Ocp. 1 - Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
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Table 126. Duncan's multiple range comparison of knowledge needed in 
kinds, mold design, and making, as perceived by cabinet makers, 
interior decorators,  carpenters,  and teachers 
Mean Ocp. 1 
3.70 
Ocp. 2 
3.72 
Ocp. 3 Ocp. 4 
4.62 3.57 
Ocp. 1 3.70 
Ocp. 2 3.72 -0.02 
Ocp. 3 4.62 -0.92 *** -0.90 *** 
Ocp. 4 3.57 0.13 0.15 1.05 *** 
*** p < .001 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
Table 127. Duncan's multiple range comparison of knowledge needed in mold 
engineering safety, as perceived by cabinet makers, interior 
decorators, carpenters, and teachers 
Mean Ocp. 1 
3.81 
Ocp. 2 
3.75 
Ocp. 3 Ocp. 4 
4.65 3.58 
Ocp. 1 3.81 
Ocp. 2 3.75 0.06 
Ocp. 3 4.65 -0.84 *** -0.90 *** 
Ocp. 4 3.58 0.23 0.17 1.07 *** 
*** p < .001. 
Ocp. 1 = Cabinet makers 
Ocp. 2 = Interior decorators 
Ocp. 3 = Carpenters 
Ocp. 4 = Teachers 
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APPENDIX I: PEARSON CORRELATION COEFFICIENTS 
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Table 128. Pearson correlation coefficients among skills for cabinet 
makers, Interior decorators,  carpenters,  and teachers 
SKI SK2 SK3 SK4 SK5 SK6 
Ski 1.0 
SK2 .63** 1.0 
SK3 .28** .43** 1.0 
SK4 .31** .42** .67** 1.0 
SK5 .53** .47** .20** .28** 1.0 
SK6 .35** .37** .52** .59** .29** 
** p < .01. 
SKI « Engineering drawing SK4 = Woodworking workshop (II) (III) 
SK2 = Woodworking drafting SK5 = Computer applications 
SK3 = Woodworking workshop (I) SK6 = Model making 
Table 129. Pearson correlation coefficients among skills for the cabinet 
makers 
SKI SK2 SK3 SK4 SK5 SK6 
Ski 1.0 
SK2 .66** 1.0 
SK3 .34** .53** 1.0 
SK4 .33** .51** 72** 1.0 
SK5 .64** .55** .28** .32** 1.0 
SK6 .49** .47** .64** .69** .37** 
** p < .01. 
SKI = Engineering drawing SK4 = Woodworking workshop (II) (III) 
SK2 = Woodworking drafting SK5 = Computer applications 
SK3 = Woodworking workshop (I) SK6 = Model making 
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Table 130. Pearson correlation coefficients among skills for the interior 
decorators 
SKI SK2 SK3 SK4 SK5 SK6 
Ski 1.0 
SK2 .64** 1.0 
SK3 .22 .05 1.0 
SK4 .32** .18 .60** 1.0 
SK5 .16 .23 .02 .25* 1.0 
SK6 .32** .23 .53** .53** .31* 1.0 
* P < .05, ** p < .01. 
SKI = 
SK2 = 
SK3 = 
Engineering drawing 
Woodworking drafting 
Woodworking workshop (I) 
SK4 
SK5 
SK6 
= Woodworking workshop (II) (III) 
= computer applications 
= Model making 
Table 131. Pearson correlation 
carpenters 
coefficients among skills for the 
SKI SK2 SK3 SK4 SK5 SK6 
Ski 1.0 
SK2 .58** 1.0 
SK3 .17 .30 1.0 
SK4 .07 .19 .46* 1.0 
SK5 .26 .33 -.05 -.06 1.0 
SK6 .36 .09 .17 .43* -.01 1.0 
* p < 0.5, ** p < .01. 
SKI = Engineering drawing SK4 = Woodworking workshop (II) (III) 
SK2 - Woodworking drafting SK5 = computer applications 
SK3 = Woodworking workshop (I) SK6 = Model making 
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Table 132. Pearson correlation coefficients among skills for teachers in 
industrial-vocational senior high schools 
SKI SK2 SK3 SK4 SK5 SK6 
Ski 1.0 
SK2 .49** 1.0 
SK3 .21 .56** 1.0 
SK4 
CO CM 
.41** .69** 1.0 
SK5 .57** .49** .24* .26* 1.0 
SK6 .27 .28* .36** .43** .13 
* p < 0.5, ** p < .01. 
SKI = Engineering drawing SK4 = Woodworking workshop (II) (III) 
SK2 = Woodworking drafting SK5 = Computer applications 
SK3 = Woodworking workshop (I) SK6 = Model making 
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Table 133. Pearson correlation coefficients among terms of knowledge for 
cabinet makers, Interior decorators,  carpenters,  and teachers 
KNl KN2 KN3 KN4 KN5 KN6 KN7 KN8 KN9 KNIO 
KNl 1.0 
KN2 .64** 1.0 
KN3 .61** .66** 1.0 
KN4 .58** .66** .66** 1.0 
KN5 .53** .58** .53** .65** 1.0 
KN6 .56** .57** .60** .63** .57** 1.0 
KN7 .59** .55** .57** .56** .46** .65** 1.0 
KNB .44** .48** .47* .59** .64** .54** .56** 
KN9 .42** .48** .39** .45** .48** .50** .38** 
KNIO .44** .44** .35** .40** .32** .48** .45** 
** p < .01. 
KNl = Woodworking tools and machines KN6 
KN2 = Materials and layout KN7 
KN3 = Finishes and finishing KNB 
KN4 = Furniture structure KN9 
KN5 = Introductory furniture design KNIO 
Production estimation 
Shop layout and management 
Human engineering 
Interior decoration 
Mold engineering 
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Table 134. Pearson correlation coefficients among terms of knowledge, for 
the cabinet makers 
KNl KN2 KN3 KN4 KN5 KN6 KN7 KN8 KN9 KNIO 
KNl 1.0 
KN2 .71** 1.0 
KN3 .64** .74** 1.0 
KN4 .58** .70** .71** 1.0 
KN5 .59** .65** .62* .69** 1.0 
KN6 .62** .64** .67** .67** .62** 1.0 
KN7 .64** .64** .68** .56** .57** .65** 1.0 
KN8 .51** .52** .56** .57** .70** .58** .62** 1.0 
KN9 .43** .53** .43** .47** .52** .55** .48** .60** 
KNIO .51** .50** .37** .48** .43** .54** .50** .48** 
** p < .01. 
KNl = Woodworking tools and machines 
KN2 = Materials and layout 
KN3 = Finishes and finishing 
KN4 = Furniture structure 
KN5 » Introductory furniture design 
KN6 = Production estimation 
KN7 = Shop layout and management 
KN8 = Human engineering 
KN9 = Interior decoration 
KNIO = Mold engineering 
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Table 135. Pearson correlation coefficients among terms of knowledge, for 
the Interior decorators 
KNl KN2 KN3 KN4 KN5 KN6 KN7 KN8 KN9 KNIO 
KNl 1.0 
KN2 .52** 1.0 
KN3 .65** .61** 1.0 
KN4 .47** .60** .67** 1.0 
KN5 .30* .55** .51** .59** 1.0 
KN6 .49** .48** .57** .59** .58** 1.0 
KN7 .50** .42** .55** .54** .33** .54** 1.0 
KN8 .34** .39** .46** .61** .64** .48** .50** 1.0 
KN9 .38** .48** .45** .46** .46** .48** .50** .60** 
KNIO .46** .37** .54** .44** .37** .40** .45** .43** 
** p < .01. 
KNl = Woodworking tools and machines 
KN2 = Materials and layout 
KN3 = Finishes and finishing 
KN4 = Furniture structure 
KN5 = Introductory furniture design 
KN6 = Production estimation 
KN7 = Shop layout and management 
KN8 = Human engineering 
KN9 = Interior decoration 
KNIO = Mold engineering 
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Table 136. Pearson correlation coefficients among terms of knowledge for 
the carpenters 
KNl KN2 KN3 KN4 KN5 KN6 KN7 KN8 KN9 KNIO 
KNl 1.0 
KN2 .19 1.0 
KN3 .42* .60** 1.0 
KN4 .11 .32 .35 1.0 
KN5 .13 .13 .31 .41* 1.0 
KN6 .13 .27 .18 .38 .47* 1.0 
KN7 .17 .18 .14 .24 .35 .79** 1.0 
KN8 -.18 .35 .38 .70** .53** .44** .35 1.0 
KN9 -.16 .23 .05 .40* .14 .15 .01 .37 1.0 
KNIO -.08 .45* .17 .61** .43** .60** .41** .66** .07 1.0 
** p < .01. 
KNl = Woodworking tools and machines KN6 = Production estimation 
KN2 = Materials and layout KN7 = Shop layout and management 
KN3 = Finishes and finishing KN8 = Human engineering 
KN4 = Furniture structure KN9 = Interior decoration 
KN5 = Introductory furniture design KNIO = Mold engineering 
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Table 137. Pearson correlation coefficients among terms of knowledge for 
teachers of industrial-vocational senior high schools 
KNl KN2 KN3 KN4 KN5 KN6 KN7 KN8 KN9 KNIO 
KNl 1.0 
KN2 .68** 1.0 
KN3 .48** .50** 1.0 
KN4 .73** .65** .56** 1.0 
KN5 .66** .57** .40** .68** 1.0 
KN6 .46** .50** .46** .51** .44** 1.0 
KN7 .57** .52** .33** .56** .39** .66** 1.0 
KN8 .50** .46** .24* .57** .51** .49** .53** 1.0 
KN9 .46** .44** .36** .38** .46** .37** .43** .50** 1.0 
KNIO .28* .30** .16 .05 .04 .32** .21 .18 .35** 1.0 
** p <. 01. 
KNl = Woodworking tools and machines 
KN2 = Materials and layout 
KN3 = Finishes and finishing 
KN4 = Furniture structure 
KN5 = Introductory furniture design 
KN6 = Production estimation 
KN7 = Shop layout and management 
KN8 = Human engineering 
KN9 = Interior decoration 
KNIO = Mold engineering 
